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YOUR CHOICE-smart either way 

• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format — software selectable 

• High resolution 7x12 matrix characters — P-31 green phosphor 

• Upper/lower case character set — plus graphics character set 

• 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

• Internal editing functions — insert, delete, scroll, roll, slide, etc. 

• Parallel printer I/O port 

• 50 to 38,400 baud operation — programmable 

• Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W, RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Submitted for Publication 



Articles submitted for publication should be 
accompanied by the authors full naa», address, date and 
telephone number. It Is preferred that articles be 
submitted on either 5 or 8 Inch diskette In TSC Editor 
format or S1YL0 format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .so space, 
.pp paragraph, .fl till and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text files in contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX* format, either FLEX2 6800, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
wh Ite 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than •elite 1 or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 V2 Inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. He attempt to publish all 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste*. 
He reserve the right to define what constitutes 'good 
taste 1 . 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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2MHZ 6809 SYSTEMS 

GIMIX offers you a variety to choose from! 
38 MB WINCHESTER SYSTEM $17,498.99 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * 

* 512KB Static RAM * 

* 8 RS232C Serial Ports 

* 2 Parallel Ports 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User • 
Operating System • 

* OS-9 Debugger 

19 MB WINCHESTER SYSTEM $8998.09 



DMA Double Density Floppy Disk Controller 
Dual 8" DSDD Floppy Disk System 
Dual Winchester Subsystem with 
Two19 MB 5'«" Winchester Drives 

OS-9 Text Editor 
OS-9 Assembler 



4 RS232C Serial Ports 

1 MB 5V4" Floppy Disk Drive 

DMA Double Density Floppy Disk Controller 

OS-9 Debugger 
OS-9 Assembler 



HARDWARE FEATURES: 

* 128K Static Ram * 

* 2MHz 6809 CPU • 

* 19 MB 5'«" Winchester DMA Subsystem * 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User * 
Operating System • 

* OS-9 Text Editor 

128KB MULTI-USER SYSTEM $6987.39 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * 2 RS232C Serial Ports 

* DMA Double Density Floppy Disk Controller * Dual 8" DSDD Floppy Disk System 

* 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UmFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/OS-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * DMA Double Density Floppy Disk Controller 

* 56K Static Ram * 2 Built-in SVi" 40tr DSDD Disk Drives 

* 2 RS232C Serial Ports (80 Track DSDD Drive Option . . add $400.00) 
SOFTWARE FEATURES: 

* GMXBUG monitor — FLEX Disk Operating System 

* OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 



WINCHESTER SUBSYSTEMS 



Winchester packages are available for upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
floppy disk drive, and running FLEX. OS-9 LEVEL ONE or OS-9 LEVEL TWO. The packages include one or two 19MB (unformat- 
ted) Winchester drives. DMA Hard Disk Interface, and the appropriate software drivers. The Interface can handle two 5V." 
Winchester Drives, providing Automatic Data Error Detection and Correction: up to 22 bit burst error detection and 1 1 bit burst 
error correction. UnlFLEX NOW AVAILABLE 

Dual drives can be used together to provide over 30 MBytes of on line storage -■ or use one for backup of the other. (More 
convenient and reliable than tape backup systems. 

#90 includes one 19MB Drive. Interface, and Software S4288.90 

#91 includes two 19MB Drives. Interface, and Software $6686.91 

Contact GIMIX tor systems customized to your needs or tor more information. 
SO HZ Export Versions Available 



GrMiX ine teserws (he nyii 10 enjnge noting *nd Product 
spebhttMm; it am nam miinout luHW nonce 

GMX is a trademark of GIMIX Inc. 
OiMix - •ndCHOSV »e regisietec W»0emjt«j ol GiUix «ic 
Fl£x and Un«f LEX itt Iradtmatm 01 IkiuiiuI Systems CqmunanB Inc 
OS 9 is t traOrrotk ol Microwiie Inc 



1337 WEST 37lh PLACE 

CHICAGO. ILLINOIS 60609 

(312)9275510 

TWX 910-221-4055 
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Build performance 
into your system 

with OS-9 software tools 



Unix '-based, multitasking, modular, 
and versatile: these key features 
are some ol the reasons why more 
6609 computer manufacturers 
have selected OS-9 as their stan- 
dard operating system than any 
other And OS-9 has been put to 
work by thousands ot users In al- 
most every conceivable computer 
application in business, science, in- 
dustry education and government 

Your operating system should not 
be a banter between you and 
your computer. OS-9 Is very friend- 
ly and easy to use Its modular 
structure makes it easy lo cus- 
tomize, plus Its comprehensive 
documentation shows you exactly 
how lo interlace tt to just about any 
I/O device 

U6-vs advances natures un- 
leash the performance potential ol 
almost any 6809 computer — large 
or small. In many respects the OS-9/ 
6609 combination is more powerful 
than many minicomputers/ 

There are two basic versions of 
GS-t Both have thy iuir** basic 
features and capabilities OS-9 
Level One runs on small to 
medium sized systems having up 
lo 64K memory The Level Two 
version runs on medium to large 
Hze systems having memory man- 
fiysi t IP! ii *Kfrt?w'ir* Trvl *?p to 
1 megabyte of memory and In- 
cludes record and tile locking (or 
rauiuuter database applications. 

Here are fust a few reasons why 
you should insist on OS '■■ v. r your 
jnicTgcgrnpule^syaem 

Over 40 utility comma r.ds 

Friendly "Shell" command 
Interpreter 

Tree siroetured multilevel foe 
directories 



Full timesharing support with 
login and tile security 

Fast, secure random and 
sequential access files 

Comprehensive English lan- 
guage error messages 

Compact real-time multitasking 
executive 

Hardware or software memory 
management 

Device Independent interrupt- 
drtven I/O 

Fully ROMable lor small control 
systems j 

Standard versions available from 
manufacturers of mosl popular 
6809 computers ^k 

OS-9 PASCAL Language 
Compiler 

most complete and versatile 

RASCAL available tor the 6809 
capable of generating P-code 

tor Interpretive execution while 

debugging OR 
highly optimized 6809 assembly 

language source code output 

tor maximum speed 
"virtual memory/" P code 

Interpreter lets you tun. large 

PASCAL programs ^^_^_ 

CU COSOL '■Compiler 
ideal for most demanding 
busl. r .p« applications 

features ISAM Debug ACCEPT 
DISPLAY and Inierprogtam 
Communications modules 

retains full compatibility with 
CP/M software 

meets ANSI 1 974 Level One 
COBOL standard and is 
GSA certified 

Abo ctvaliable-FORMS 2 auto- 
matic program generator tor 
easy inieratrve design of 
screen oriented applications 



&AS1C09" Structured Basic 
Interactive Compiler 

fastest and most comprehensive 

full Basic language available 

tor the 6809 
combines standard Bask: with 

Ihe best features ol PASCAL 
features compiler speed 

interpreter friendliness and 

superlative debugging 

facilities 
o ption avail able: Run B. a 

ROMable run time system for 

complied Basic u - 

C Language Compiler 

complete implementation ol the 

UNIX ven s. :. 7 C language 
include* INT. CHAR. SIGNED. 

UNSIGNED. FLOAT AND 1 

data types structures. 

standard C library 05 

preprocessor wil 

definitions 
generates fully reentrant > 

assembly language i 

code output 




For more information contact your 
:i piter suppHeCwr^ __ 

fn microwB^* 

tvUcrowure Systems Corporation , 
5835 Grand Avenue. Des Moines, 
Iowa 50312 515-279-8844 • Telex 
910520-2635 



"Unix Is a trademark ol Bell 
Laboratonei. ""CIS Cobol is a 
trademark of Micro focus !r.c 
OS-9" and Basic09 are 
trademarks of Mlcrowara 
Motorola Inc. 
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LEVEL 
TWO 



expand your 6609 computet to a tost. eOl- 
clent multi-user system utUUlng up to one 
megabyte of memory, almost any I/O device 
and comprehensive Implementations ol the 
most-wanted programming languages 
BasicW". C. Pascal, Cobol, and Assembler 

With OS-9" Level TWo, your computer Is trans- 
formed Into the ultlmale soltware development 
system with performance and leatures lound 
only on large and costly computing systems It 
brings to your fingertips the friendliness and 
power ol a Unix' -style environment 



As a mutt-user system ... 

OS-9 Level Two excels with a multi-level 
directory system, a last random ac- 
cess tile system with record 
lockout, user name/ 
password logon protection, 
'pipes* lor lnterprogram com- 
munleatlo n. and lull rile se- 
curity The versatile 'Shell* 
command Interpreter 
makes II easy tor each user 
to run Interactive or multi- 
ple background pro- 
grams with I/O redirection 
to or bom any tile or I/O 
device 

As a real-ame system 
Your OS-9 based computer 
can sense), monitor, control, 
and communicate with the 
real world thanks to OS-9s 
highly modular and user 
expandable structure 
Adding customised I/O to 
OS-9 Is almost too easy 
soltware Interlaces are sim- 
ple, modular, and well 
docume nted That Is why 
OS-9 users routinely Inter- 
lace 11 to almost every kind 
ol peripheral device and 
Instruate ntatlon 




Fot large systems 

OS-9 level Two can han- 
dle over one megabyte 
ol BAM and BOM 
memory with extraordi- 
nary efficiency When 
as is olten the cose, two 
or more tasks run the 
same program (such 
as BasieDP) they auto- 
matically 'share' fust 
one copy In memory 
Also. OS-9 Level Two 
typically resides In less 
than 24K memory Sav- 
ings like these give 
OS-9 based systems 
large capacity without 
having to resort to per- 
formance robbing tech- 
niques such as disk 
swapping 

OS-9 Level Two Is 
available exclusively 
from manufacturers ol 
most popular 6809 com- 
puters equipped with 
memory management 
hardware They offer 
versions specifically tai- 
lored to their computers 
for use wtth both new and 
existing systems 



For more Information about 
OS-9 Level Two contact your 
computer supplier, or 



MICROWARG . 

Systems Corporation 

SB3S Grand Avenue. Des Moines, 

Iowa 50312 
phone 5 15-279-6844 
Telex 910-520-2535 



' Unix is a trademark ol Bell Labotatoitet 
" OS-9 and Bailee? ate trademarks ol 
Mlcroware and Motorola, lac 
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.Djte/Hr 

WORD PROCESSING 
SYSTEM FOR OS-9 



OS-9 USERS: 



n yOvt eomputa* hit * SCREEN arm you r» ilill tlrug 
gliftfl wKh an adNlor Ifial oni r knows About H*JES <hen 

rYOgson 



mly kno 
f aooul 



DynaStar 

OynaSia* l* a powerful. menu-drn«tn. *£ra*d editor 
*QuA*r »»*»h»d ■> *»*• <•«*» o* proy*** pqwKon and 
docker* p»oc*» »<«g v»ith im ■ritHion ©* rna op*' pnaJ 
DynaFonn print renin**. it is in* beii word-ptocasting 
(MCU9* you cm buy foi your OS-9 ayalam 



OnoiSiw Vtrinn II i* f»« available and leetureft no 
nonujnM whii rou **•<* «nn you 9*1 editing lor vir 
lualiy any terminal with « wilRout curtdr edo>«**ing (il 
«v»f b* ai tea at im to no to torn* 1 To «d>t timoiy 
place thai ciokp a*tere eou •am n. and ij a* rWvy <»•** 
e*jrecru*rac«er ypuiype ** tntttd dwwtlif .n»o rOw*l«i1 
and any non print ab* control chaf*cte ciuMl «m 
maa*!* eiecu'On or an editing command Single Kay 
htroha command* permit movement of Iha cursor many 
direction, fix cflaraci*! tab word nw. o« *c»»*n *uii 
and daiat^on of charade**, wordi n*tt or rignii or a 
Who** l>n« Two Myttrok* command* augment (hi* Ml 

bf momngrhacurtof ioin«<#«marg*n lopor bottom ol 
Th* ttre*" beginning or and of In* adil buffer or lh* 
bvginmngol lhan*»t paragraph You tan search lor any 
tiring replace «n|h any olha* do it again mark original 
block* ol leat. copy. movooroatet* brock* rndoi writ* 
lo lid* Mm. sal lab* */»d margin*, or camti inr- cur<*nl 
line 



DyneSlar feature auromaik wordwrap *nd il can 
rtgni imlify '*■! as raw amiar rt ftp you wiH *•* eeetlty 
no* ii «iit too* *fn row prmr it » joy kale? me** 
*l1*r*t«on* Of change th* margin*, you c*n r**ofm in* 
Itiin^'jg r ip^*li1«ni «4flt«cltT««rD«M fo» pnO> 
grammar*. Ifwa •• aap**n( aylomafrc mami /nod* to 
htlpyou writ* Mil ttfucturad coda DynaSt*r include* a 
Shall command which. i*i* you do almost Anything jm 
eluding *dil another iiie> without *v*n loung your pi*t* 
in your current docurnani. and if pt'mit* adding o* i*»g* 
d<t> file* in stag** wilhoul forcing yrj u lo br*rf up your 



M yo\i want to oelin* mo/P powerful commwfl *.. Dyrwj 
Slar include* a macro raciMy which l*1i yi>w*on«*lt *njr 
aorifol cnaracrar loon* or a alnng o' ch#»aci*i* ol fOur 
cho'c* You cm u**ini*i«aiuf*ipcr**i* global nnch 
and'faplaca command*. in**<1 DOir*r plara." or aimply 
f*m*p your hayboard You can it*o provida a *P«ci*l 
alaflup aiMng whicn ■» auiotiancafly a>acul«d 
wh*ne**i you *nia« in* *d>*Or la *•*. up mndbra *wch At 
awlo-lualily. d«*PI*v * dn*tto»y oa'in* your favorii* 
macro*, or t *• map in* l.*roo*r d 



For ompiii* wordptocasainp, w* of1*f Our Dyna 
Form tail formaiiai which piovida* all tn* standard 
(•Mora* *«*ch a* p^ovwiion. nvadaa* and *osAm% wlh 
papa rwwow*. »<rgU *«yM« d<nrb% *p*c* m*<r*p4* 
■ Pace- botd lace doubt* alrti a *hd undff l.ne 
OynaForm hat it* own macro l*C«'ity w'lh llrtng 

»*ji*o*** nnlod tnciud* t.i« « i«n nnVfl*>prini 
capacMM y lor o*n** *ring icm i«(t*r» *rwj matting ti»i» 
•no ■) can ganarar* an inoai aulomatic*lly, »of1*d 
alphabalically o* by pag* numb*r You can c*ll II Irom 
OynaSlar lo prool-prinl ihe achva adil butler, or by uailf 
lo prinl a dlah Ilia while you edil *holher 



DynaSlarll rlWB 

Oyn*Fo*fn tejl lormatte* JUS 9b 

Boin purch***d log*lh*< 1J7400 

htei* OynaSlal VfVOA I Ino m*Cro*) will b* available al 
th* or*g<nai prica uhlit May 31, *nd Cu>r*n1 ownwra may 
upgrad*) to va»»*ort a wr|h fuir cr«On unin Jun* 30 

AVAILABLE SOOM FOR FLEJC « 



' From Da 1 * 

FOR OS-I OR FLEX 



SPtlLIESI it IM moil 

**i>l*DK» 

MEMU b> *»*»■ 
mtt Pruil 



. F.f. I - 1L . . j . i .*.. . .■ 




»»<>CPF \if V;-' V'DiHtil m»flu fc 

> » \ V / 

NOW 

With A 

Compressed 

Dictionary 



f>ghi 

r. , | .r- 



!f»* Amr-ix 
t ngliih *■> 

I \ \ \ X ■ ' i *rv1 H*J 

u«ciftc lo tfowr ^*uLAi+i#\/W tV *r»d *«o»* a larpr 
Ilia to protaitad #**n m *-m*u compulfrt 

PRICE $199.00 



A/BASIC 

Basic Compiler 
For OS-9 or FLEX 



n you *r* it'll BiogrammmQ n atMrnbiar thi* i* ih* 

KOd/am for you 1 Thit BASJC compiler g*n*rat«* pur* 
_tl «HiCJ*ni HOV rnacfun* cod* from aaty lo write 
MS*C KMjrca program* U**t uMra fa*l mragar malh. 
*it*ndad tlrmg tunctiont boolean opaiatort ana mn 
I'm* opvaliont Oulput n ROUaCNl and HUMS IftlTH 
OUT ANY RUN TIME PACKAGE SuppaMI FF THEN 
ElSE iUuctur* random acc**t. and' terete' im 

EOf*m*n|i o**r |h* original OflQQ v*r*ion *0<d by 
icrowar* Opfmi/ed for In* &0O9 A/BASJC ** a 10 10 
iimet i**T*r than th* t^igmai BflOO *#i*>arv «nd pro 
due** COd* appronmalaiy »** tm*»*r 

SPECIAL 

CHESS program codaOm VBAStC cortfl.naHy »o*d 'Of 
iSOl ifttrtCluOedFREE on |h*di»k in Ooih *Ourc« and 0f> 
i*i i for yOuran|oym«nl Al*g *om* utiifli** are incijdod 
iori**tmg and aiampla*. all In source on tha diAH> 



ONLY $150.00 
BfMcIfy OS 9 or FLEX 



Now you can h*y« GRAPHICS *O9*0 to all your pro 

gtamt Ju»i win* ih* aaia our lo a virtual array andean 

PLOT PLOT i* wnllan in TSC XBASIC and Iha tource >• 

•nciudad on in* di*l> 

INFINITE RESOLUTION ORAFHiCS ON YOUR TER 

MINAL OR PRINTER HISTOORAMS. BAROHAPHS. XY 

RIOTS PLUS OTHERS 

IN1SCXRASIC SOURCEfNCLUDEOONOlSK 1*4 K 



toolkit l CR/'^iy5 



Tha Basic Prograinmeri roo/*it 
by Dick Bartholomew 

Ttw Sauic PtogfAmmcrs Tooih.t g.<r«» ir* BASIC p*0 
Uramrrwr 1ft* power fttf) He .iDililv n«v«f betofl Khio^C 
UIMMf FLEX 

PRICE S49.9S object only 
S69.9S with source on disk! 



TOOLKIT 2 

Thi ProgramfTidjrt Too/An 
by DIch BRrlholomaw 

Th* Programmer* loo Kir ■» a package of iiliiit<*s and 
program* in ai attend Iha caoab<tit<e* ol FLEX to ina ul 
most 

PRICE S49.9S object only 
S69.9S with source on disk! 



Dynasolt R^X^'X 1 1* ,or os 9 

Dvnatoft PlHi»-4 VfKSiOfl ' f#*iu*ei a* Ihe 

t.nj.n Fn**d F*^* 1.5 NOW V^ow D*i*l* 

Fort S*nd ttj* A«wl|-K1* /« Gstslalut 

s«n*tu* &at>v^ mtmamm ^Tn, B nan*j 
c*ii*m inn ■ ,■ ' uj 40% Faster ^*'<" «" 

ouf poweri u i #oof r* w 



lSlai 



mitg** Onl f 



OowKI Onr, WW 1 \ \ \ \ 

Add for *uh tim» tource on*d-*? tJ0 00 

Add <or touft* O* Oyna«r>fi *>a»cai -ivnt SIM 00 



MUITI CPU CROSS ASSEMBLER FOR HOI 

FLEX OR 0S-9 

by Frank Hodman 

CHASMS is a conditional micro assembler wih in* 
cababiiMy lo use Lttffeitnl CPU overlay* in Order rocross 
assemble th*ft* CPU o*erlny*call»d CPU PtttSOHAll 
TY UODOltS fCPrVa/can Da called from a sou ice trie. 
lftettePr nuh.ng <i eatiylocreaieobteci Code for a va*-*ty 
O* CPU* H ♦» aiso 0O*HO4* to crval* rww CPMi 
yoursail tor iny B or to bit CPU The «nlo»m*i.on rva*dwd 
•s included in the manual It you d*c»d* to do ihrs if 
would be BdvitaDlatopur/crtaaalTw source tor on« 01 th* 
CPM f and modify k rather than starling irom scratch 
CPU S are CurWMtf ***il*DI* to* in* iQllDwing CPU* 
6809 6800 6604 frio? «?60 SCVtO Ib07 and other* com 
<ng 

FLEX 13994 «rlh any CPM OS 9 20000 wiin 6909 C*>M 
CPW »» 00 each 3S00»dh 

CPM source » 00 each 3S00 each 

Spactty Fit X Or OS 9 wnen order. ng 



THE BILL PAYER SYSTEM™ 

THE BILL PAYER is a pachag* ol id menu dr<*«n pf o 
grams in TSC Entended »*■•€ Trvs pe«.eHul *v*l*m 
helps you n*ep irach o l your fXrs vou can creala * vpn 
dOfhst *n|*rrn*o«C*»lobepaK] ©eoe* ale repwts aOowl 
iham print your chack) and much more Us« random 
access lile* 

E«pI0ip Package now included At ih« »*m* puce 
THE PURCHASE OROER »y»t*m add* purchate 
ordors lo Ihe BILL P*y£R Thr* pachaje ol PiOgtam* 
adds another leval ot conrroi lo your ««p* d<iur»v 
Pimrs qui pwrcha.se oidei* and keeps tret*, o' pur 
chases H*q U irn trwj Bui Payer ro kkh n 

INCOME/EIPENSE LEDGER Trti* .aluabi* P* nagv 
is most appreci*l*d at !*» Iim* Allow* up lo99 income 
and e>p*nse numbers Ties mlo tha PURCHASE ORDER 
system and ina Sill Payei 

Includes mmual and mjufc* luooiied on diM. in TSC 
Ettanded 8a«ic 

THE BILL PAvER 
PURCHASE ORDER 

INDEX* iFlVrFR All CnQtiAOPC 



COLOR 
COMPUTER USERS 

FHL C010R FLEX, THE MOST POPULAR DOS FOR THE 6809 
FROM THE LARGEST SUPPLIER OF FLEX SOFTWARE IN THE WORLD! 



Mow you can run FLEX OS 9 and Radio SAJCk dak 
toiiwere on your Co*o* Compuier H you havt a JJ k Col 
or Comou i»i H |ih tha Rad>a Shack d«»k sysitfh, all you 
nawd ro oo »s mat* ■ I"* at fnodittcetrori 10 access i*« 
njddtft 32K as described *n |he Fab tssue o* COLO* 
COWPVTERNCWS *ndtn« April imiwal 69 MCfO Too 
can gal FLEX 1mm u* right no* OS 9 w»ll o* ready by 
lutrmK PtaAM nols lhal **>•% *" 1 Vi»v wort an|fl the 

Radio Snack d<*fc viiam and U**** "•»»! cfep* 
lhal RS cam J2« Uayba irwry Pvl WK i m your*. lOO IT 
>o*i don i hiva a copy of in* a*1ic<e »eno a l*Q*l a.*a 
EASE i«oc alamos) and we it send a io you 

Using this system lo <un Flex anO OS9 hu many 
advantage". Firs, il gives you *8R Mom faro ngru up io 
•Hf X This m#»ni iiwt 4tl fLtK Compatitjla ton war a 
will roo #<lh NO tiOOiftCM TiOHi and n/O PATCHiS* 
Tha. a a>« no msmory conliidt Decau** wa moved th» 
screen up aoova FLlX wfwch leaves |h« kowai 48K. iree 
Io* user programs 

WhAI you and up wnh n «8k lor umji programs ftK for 
FlEX and arwjlhoi UK above FLEX lot lha screens and 
tlu" *Va n**a> a «m»i« iciam formal sa ya«j can paga 
tack *aid lo Mi * n *l tc*0«led byind a H» Pan K't«n 
Inal wOl tnabla you tp have a 7 »ht by Si ChAratler 
disdlav Thai a baitat than an Appla* 

«t Alio imPlemantada lurk luncUon K«ybO«rd. mth a 

control key and mcim key All *gc« codea can now be 
gvnaraiad from lha Color Compuiar kay board' 

We also addao soma ban* and whistle* lo Radio 
Shacn t Disk syaltm whan you »t running F LEX or OS & 
We arast-Dpotiing smgiaof doubta i>d*d single 0* dow 
bit denuir. 35 *0 and 00 tract* drives 

MOVEROM mom CoHm SaiH. from ROM to RAM Be 
cam il imiirf to RAM y«itP ne*o>*» accaaa it tfgifi 
FLE* vqu can run >r and i*m Char^pi <l l ' v ow can load 
Colo* Compulai CAktaila *oi|*a/a and **•• it to FLEX 
dilb S.ngt# QtKtw Copy Formal and SaiuO command* 
plut an on4in« halp Irtlim are mc ludad 

Co«d* FLEX mciude% an asiamti larmmai program 
rh«t uiit you uM « ilandaid larm.nai nooadd to lha 
R5J1? port T»*» w>M WfOiuuiM i^ad kaybOam 
wiih • 2«a«0 *t«i*T Tour pi«niar .i inan hooAad to ma 
larmtnai |fw> »T»l#m *iii automatically conitoi lha 
prmtar No hard«>aia or toti*ara modHtcat»on» art ra> 
quiiad 

intiaihng FLE* *» wmeia inaaft lha di«k and iyp* 
RUM" FLEJf 
Thai • *ti ihaia it io *t* voti Ait now «o ahd tvtvtx\a m 
tha motl OOPwiai di»k opaialing iy»i»fn for rha Ed09 
th#*» art huiHliadl Ol tuHwarft packaatt no* rurtmny 
unoar tha FLEX •*»r»m w* nA»t 100 packagas w' 
Mirai Opan your CokM Oompultr to ■ *hr«j# n«w worKd 

o**on**'a with Flex 

FLEX (SUM 
tNCLUDFS OVER *i UTIllllES* 

OOEB NOT REOUfRE ADDITIONAL HARDWAREl 

OPTIONS 
ED/ASM it a varp powar lui M/iwnwnN' pachaga 
ED hat all lha laaluraa o< ISC a aditor wilh in« lddii<on 
o* fcraart tip* wniing MACHO capability and A mtth 
ppctfoa With itta malh package you can parlorm *hti 
phj or ir.im[)ini formula* *nh rNr aniwai m HEX 



ami 



0S-1/FLEX MACRO ASSEMBLlR 
bv Frank Htrllman 

For FLEX or OS 9 Crtaia FLEX or OS 9 binary fUa* 
Irom e.lhar FLEX or OS 9 OSM i» A MACRO assambltf 
lik* CRASMB II H compAMOIt wHh TSC * Atitrrbki 
bul il rw mora pawarlui MACROS OSM rnakda i| aa\y 
lo mo"»F LEX Program* lo OS 9 in OS 9 M pi<r*t MACRO 
CJPAOilHy bkd TSC a II molar and is compthbit with 
TSC soorct Nad OSM was usod by tha author lo mo<« 
CHASMQ to OS 9 

prig at siao.oo 

Specify OS-9 or FLEX 



AUTOTASK 

WITH MENU 
PRICK «129.9fl 

Include* source on diekl 
Minual $10.00 



6502 TRANSLATOR 

Translator 6502 code to 6609 

S75.0O 

SUPER SLEUTH 

Disassembler for 6800/6609 or Z80 

$9900 



OECIMALand fltNARyr Mill simprwst *o*m it can pa ui 
Miw biftattmvetiioni You can aj»ocrt«l«a MACRO 
and P*»s p*i«n>«iers io it Work* wiih liu>t ovg*» ihan 
memory 11 has many additional taalurts 

ams i» al*o compatibta with ISC s *ss#mou>* H has 
MACROS and condilid ait K has mora powtrtud 
MACROS Inan TSC S ASM WAS CltAlod Cry lafcing Out 
CRASVft program and making a SotN only ****ion o* »l 
htDlhinn a|}« Aa i ramo««d Both program* ftj»e Od*n 
*tl upTor FHLCOkO* FLEX and CO*l WLV 100 00 

DBAS«C allows ih u »t oJ tha itandaid Duk Eiltndod 
Co*w Be9*Cunda* FLEX All d>Sk mpul And oi.ipot opa a 
1«*il AlA dOAatfWojnh FL£» A*»d felt COmp •*!•■> CApAti 
okt w<1h lha mnui f Ll X uhi*lto« *rV« r*»>*n« thai t.iaa 
And progrAms written lo disk by BASIC may b* mimp 
uiAtad bf flit aditort sort'rnargt ate 11 aito maarn 
thai rhasa M«k ara not companbW «>th tlsnoard Duk 
Color Batrc hlaa riowavai iht casatlla tilts art com 
patiWa and prond* a means 01 convtrsron Also mciud 
so ii a OBASiC program to (tad a Radio Shack Disk and 
Wilt TO A FL£Kdi4k 

All Ol Iht BASIC IknguaQi componanlS datCiiOtd in 
Itia RldiO Shack manuals Ait imptam mad. *nn the 
Wtowifig tRctptions 

1 Random file* «rf noi SuppoHtd FlELQ LSET 
RSf t ale will tot or no ust 

2 BACKUP. COPY and DSKlNl tit noiimpmmtnted 
arid wdl givfl syntaj tffO'j Uw lha tQuivalonl FLEX 
uhlilim instead 

3 A ne* BASIC command canto FLEX has Dean im 
Olpmaniffd FLEX will tarmmala OBASiC and rtiuin lo 
FLEX 

a OSkii and OSKOS Are compidltty impitmaniad 
OBASIC is only 130 00 wAan purchASAd with Cokw 

FLEX S4O00 later 

OtharUnguagta avaiutbia»hciuOA. FORTH Pascal, For 

lrsn7? C. A/BASIC compiltr Plus mora 

AopiiCaliOn packages inciudd. AjR. GfL A/P In-aniory 

Etecrrona: Soraadaneeie, Accounting. oattba H pro 
grams and mora SEND FOR LIST 

TRS40 COLOR COMPUTER COMPLETE WITH A4K 
RAM, 24K ROM, SINGLE DISK DRIVE AND FLEX, SET 
UP AMD fl£AD> TO RUN FOR ONLY (I 27S tftCluooa 
130 day «xl ended wart Anly 11 you haw a Computer CM 
AbOtit RS drik environ ets end drifvi 



TRS-80COIOR 
COMPUTER 

I0R.TH fOK TM| IM «• COLOR COMPVH* HIIK ITITtM 
Trya^ to gat conliol o> pOu' Co»ot Compuiar'' 1 Titad Ot 
I'emxaling Mt> to eacimtl' M Tired o* rp r a n ew ng 
*f*rt the VDO and SAM art and how lo program 
mam" V*enl ro «,, M mAchma langvAOt coda ..m 
■ i it* tan T languaoa n, pma > m n H d of rWII ^ 
Want to wriie nrogiamt m hair ihn ihth* ■■ ■ Mani lo wr<la 
MMsol small p*aca« ot code thai you can pui iofl*ih«r tn 
aeconde lo do big JOBS""* Want a languagt lhal is Al 
loaSI 5lo 10 limti fa*tt< Than BASJC"" Wan| lo laarn 
tvtrylhing |h«re is lo know abcul FORlM with iheOait 
manual on iht mt'kei mcludmg lots of oiAmplta ol 
FORTH applications, and deified tkOianaiions ol no* 
everything woik»« 




eVJrl I rl *- 

inciLtdai cdiior AdOO Atsemphit 

String fuhCfioni Disk DalA Fi>e 

Opwrationi and Much Much More' 



5 99 



»5 




FLEX COMPATIBLE 
FORTH 

BV Chuck Eeher. PH.0 

X FORTH NOTES 

SuPOJitd on on* A" diak or 2 J" dkiks. 

with ■ AOO • ptga manual 

Orak(al hart lha sturct ol tvtrylhing bul lha con 

PRICE only S149.9S plus S2.50 S4H 

Htnuil i.illiD • ■■;u a lil T l«IIIH plmUSOStH 



We Have 

DynaCalc 

For Flex 
S200.00 



SOFTWARE CATALOG 






0*J«C1 ■!!■ 




WUM 


om. inumu 


caaa 


BlUPAViR 




1S9 95 


_ 


PLOT 




44 95 


t 


IABUL* B«S» 




100 00 


> 


Milling litl 




99 95 


, 


FQlmt 0i« lay 




19 94 


i 


Inyf ntniy *i|n Mal«r<«f 








H«ql»ili1ion PlinmnA 




100 00 


. 


Some Common BASIC fVOfli*m» 


69 95 


a 


Soma Practical BASIC PioQiama 


6995 


a 


OSM OSSVFLtx Mads 








A»t«mtilti 


1J400 




9 


OBASIC IFO" CCJOI FLEX onlyl 


40 00 




9 


InlomaQ Data Baft* 








Manaoomam Syslam 


2M00 




■ 


Osborn* Accounu Racaivabl* 


J95 00 




* 


OaborneAccounlsPayatjl* 


NiOO 




■ 


Oaborne Ganaial Ledgar 


,•!:,.:: 






DynaCalc 


no oo 




9 


UmFI#i Smiuialoi 




11000 


9 


FLEX For Coloi Compuiar 


MOO 




9 


■ ' DM 1 1 ., 


149 M 




SIB 


CC FORTH (TRS-MC rorl 


99 95 




9 


tOOLKLTai [SASrCl 


49 9V 


69 95 


9 


tOOLKlTM 


499S 


69 95 


9 


Aoror*sK 




129 95 


9 


A/6ASCCompilar 


190 00 




9 


Eilioiw utmliai 


4»W 


69 95 


9 


Pakiwoio Piol«(»on 


*3#* 


B995 


9 


CRASMB IX Aaaamctfaff 


139 95 




9 


Paiionailly UodulMd INCI 


25 00 


90 00 


9aa 


IU02 EAOa&BOS (809 JB0 


9080. 180} 






CRASMBIorOS* 


200 00 




9 


Paraorvalily Mndulaa 








aSaOB inciuoaoi 


95 00 


35 00 


I 


BM2 MOO BOB ano 6060 


ISO*. DOTM 






EOUMWIK and IUkMW 


100 00 




9 


RiADIAPE 




54 96 


9 


SPEILTEST 


190 001 


299 00 


9 


HtAOTESt 


S4 95 


74 95 


6*9 


ESTHER 


39 95/ 


59 95 


669 


HEtP 


?9 9V 


•995 


669 


JoxtConlrol Program 
OVNAS0FT PASCAL IF LEXI 


«9 95/ 


69 95 


869 


M» 


8995 


9 


OrMASOF T PASCAL lOS W 


(Wft 


9935 


9 


OtNASOFT Como.l*. SoulU 




125 00 


P 


0VNASTAR Scr««n Edilo, (OS-») 1»9» 




9 


SUPER SLEUTH ItuOVWW) 




99 00 


669 


SUPtB SLEUTH i280t 




99 00 


869 


CROSS Aaaamei«i wacroi lo< TSC ASMS 




eaoai eaor> 6*02 MO.uwo/5 


49 95 


aach 




> FOR 


99 95 




A502 Tranalalot 




7*00 


9 


Oaftooojno S.miilaioia 6S0f> or 660} 


15 00 


9r» 


STYIOGRAPM 2 


295 00 




9 


STTLOGRAPH MAIL MERGE 


125 00 




9 


STYLOGRAPH SPailing Cilochi 


r 14500 




9 


CODE X a XBASIC B . B809 B 


6B0O P 


PASCAL 





Soriwarv by Ttchmcal Syaiami < 
Fia,TM {includfla fdiloi 6 Aasemolol 
UniTLtX 'M iinrimli:* one yeai 
maini«n*nca aim] update* 

ErJUoi 

Atlfimblar 

boooo Cioaa Aimmbiti an wo* 

Toil Procrlaaor 

t.larKlad Banc 

Banc Prat ome nar iipacity »nndjrfl 

or *,l*nd«d| 
PaacaM^I*," w ) 
Paacai lUmFLEx' M| (Add \IS 00 tin 

on* rear , nvainlanarw;* arm updalei 
soirMaroa PachiQi 
6609 t|.i~W Utintwa 
0*t>ud Pachag* 
D.agnuilic Package 
5ollwir* by Uhcrowar* Syatanra Corp 
OS 9 *H Laval On* 

Oparaling Srs'em 
OS9T»l«.*i T*o 

OpcrllLng S^ ,t*m 

BASiC09 T M 

OS v'<* Macro TiiiEdiloi 

OS9'UlntKacl.T* 

CTS9TM Inltracliv* 

iO*fc ,*tnonl 
CIS Cobv* Compii*i 
Paical Cornpiloi 

USA add W 50 to, tlanoard UPS anssmcj 6 Handling 

fornon oraari *o0 20* 
K.T, » 



"iv Inc. 
150 00 

45000 
50 00 
5000 

250 00 
JSOO 

100 00 

50 00 
200 00 

225 0O 

75 00 
75 00 
75 00 
75 00 



200 00 

500 00 
200 00 

175 00 
125 00 

MOO 

695 00 
4U0 00 



SDMI, 5 or 6 »ao 

visa -master charge 



DINERS CLUB ACCEPTED 



OUR SOFTWARE ISGiMIX COMPATIBLE 



130 MI0TOWN PLAiA 
SYRACUSE. NY 13210 131514747856 
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Flex User Notes 



Ronald W. Anderson 
3540 Sturbrldgo Court 
Ann Arbor, Ml 46105 

MATH AGAIN 

I promised that we would look at addition and 
subtraction this month, and I've done the routine to do 
both, since subtraction may be done with a complement 
and add procedure that involves only one extra step. 
Perhaps we had better review binary two's complement 
numbers just a bit. Let's consider 8 bit numbers for 
Illustrative purposes. A signed 6 bit number may have a 
value between -128 and +127. You may remember that the 
negative of a number Is obtained by complementing the 
number and adding 1. Complementing simply means changing 
all the ffs to I's and vice versa. For example, 7 would be 
represented as: 

00000111 

complementing: 

11111000 

add I 

11111001 



The overflow flag Indicates an overflow on signed 
arithmetic. The faster method works fine If you can 
guarantee that all arguments will be within the proper 
range so that overflow cannot occur, or If for some 
reason, It is understood that overflow Is acceptable. 

For subtraction, you use the old rule of Algebra, change 
the sign and add. That Is, the number to be 
subtracted, which Is In two's complement form, is 
negated and the two arguments are added. In the case 
of the above routine, we would simply insert the following 
above ADD. 



SUH 



LOU 2.U 
BSR NEGATE 
STD 2.(J 



ADD etc. 

NEGATE COMB 
COW 
ADOO »\ 
RTS. 

The listing for ADSUB should tie all this together for 
you. Next time, we will go about putting together the 
multiply, add, and subtract routines as a group of 
subroutines, and run them with a small executive program 
that will get the arguments and operation and perform 
It. 



The result Is the representation of -7. -! is 
represented by 11111111 _ You will note that the leftmost 
bit of all negative numbers Is a I and the leftmost bit of 
all positive numbers Is a 0. That bit, is therefore called 
the sign bit. Mow, the 68XX has an Instruction called 
NEG for negate, which does the complement and add 1 
operation. There Is, however, one problem. There Is no 
NEGD operation, only a NEGA or NEGB <or NEG <memory 
locatlon>). All these are single byte operations, in 
order to negate the contents of D, you must use a 
sequence of Instructions. 

core 

COMA 
ADDD #1 

In other words, the 16 bit instruction Is missing. Of 
course, three Instructions are not all that difficult to 
put together. To add two numbers Input as sign and 
magnitude, we simply convert negative numbers to their 
two's complement form by the above three instructions, 
and add them. The whole operation Is done in the 
program ADDSUB. There are several ways to add two 16 
bit numbers. One of the sneakiest Is to use a register 
offset Instruction. 



LANGUAGES 

I recently received a letter from Bob Nay at '68' Micro 
Journal, indicating that he thinks It would be a good 
Idea for me to write a comparison or analysis of the 
various languages that are available for our SS-50 
FLEX09 systems. I reminded Bob that I had done that 
about a year ago, but perhaps since the coming of the 
color computer, I should repeat that analysis from my 
present viewpoint a year or more later. I've ''grown " as a 
programmer In that time, having taken part in the 
writing of the largest program I have ever been near, 
this past year and a half or so. 

At least one reader of my last effort along this line, 
wrote to say that I had been unbiased In my 
presentation. I hope I can do as well this t Ime. We 
ought to look at FORTH, BASIC. Pascal, "C", and Assembler, 
and compare the virtues of each. Of course, my personal 
preferences will show, but I will try to be objective. 
F Irst of all, it ought to be said that the various high 
level languages were all designed for different purposes. 
I will mention the designer's purpose in the discussion of 
each language. 

FORTH 



L0X ARGI 
LOO ARG2 
COMPLEMENT 
LEAX 0,X 



ARGS ALREADY CONVERTED TO TWO'S 



That is a very brief, and fast way to add two numbers. 
However, It Is difficult to test for overflow, since LEAX 
doesn't change any but the zero flag. Assuming that the 
add routine Is passed the two arguments on the User 
stack, a better routine would be, assuming the 
arguments are passed as two's complement numbers and 
the results are returned In the same way: 

ADD LDD 0,U 
A0D0 2,U 
BVS 0FL0W 

LEAU 4.U REMOVE ARGS FROM STACK 
PSHU D PUT RESULT ON STACK 
RTS 
ERROR LOX #ERMSG 
JSR PSTRNG 
J MP WARMS EXIT ON ERROR 



FORTH was designed by an Astronomer In an effort to 
create a very compact language so that programming 
might be done quickly. Those objectives were certainly 
met. FORTH Is a language ali by Itself. There's nothing 
quite like It. I've read with Interest nearly everything 
others have had to say about It, and they have Influenced 
my thinking somewhat. First of all, FORTH, like all the 
other high level languages. Is system or computer 
Independent. FORTH, In fact, Is a little more uniform 
from one computer to another, because It also provides 
the operating system. The basic unit of memory In FORTH 

Is a SCREEN. A SCREEN is a work area of 16 lines of 64 
characters each. All numerical and logical operations In 
FORTH are done by means of a STACK. You put 
"arguments" on the stack, and then perform the 
operations. If you have ever used a Hewlett Packard 
calculator, you know about "Reverse Polish" notation. 
You don't enter 2 + 3 ■ to add those numbers, but 
Instead, 2 ENTER 3 +. While you may think that to be 
backwards, isn't that how you do It with a pencil and 
paper? You write "2", then you write "3", then you draw 
a line, and add. Not really so different, is It? 
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Since my first Hewlett Packard calculator, I have been a 
fan of reverse polish notation. In FORTH, you would 
enter the variables "2 3 t •" The "•" means "output the 
result" (equivalent to PRINT In BASIC). All arguments In o 
FORTH program are separated by spaces. You write a 
program In FORTH by defining words. "'■" Is a word that 
causes the addition of the two top numbers on the 
stack. Entering a number, places it on the stack. "►" 
pulls the two top numbers from the stock, adds them and 
places the result back there. You could define a word 
that multiplies a value by 2. You define a word by 
writing a "colon definition". 

: 2T1MES 2 * . ; The word Just defined Is "2Tlf<ES", that 
Is, the first argument In the definition Is the name of 
the word being defined. 

The definition is started with a colon and ended with a 
semicolon. Now If you had FORTH running and you entered 
"7 2TIMES" (return) you would get "14 OK". The 'W 
means that FOHTH has done what you asked and Is waiting 
for another command. You defined a word that multiplies 
the top number on the stack by 2 and outputs It. By 
means of building new words, you can quickly build a 
rather complex program. Words must be defined before 
they may be used or referenced. In my opinion, FORTH 
programs are rather cryptic In appearance, and are 
difficult to read so that one programmer may not eeslh/ 
follow another programmer's progrem. Perhaps that Is 
because a programmer really "Invents" his own 
programming language as he goes, (see example below) 

One of the reasons (for me) for not liking FORTH 
particularly. Is that there are about 100 "words" In the 
basic vocabulary that you must "learn" before you can 
become proficient In FORTH. In my opl nlon, FORTH Is 
rather "Irregular". That Is, related words do rather 
arbitrary things. (I have by now Insured that I will 
receive 17 Irate letters from FORTH fans.) It has beon 
said that you either LOVE FORTH or you HATE It. I guess 
I am not In either category. I've grown proficient 
enough in It to be able to use it reasonably. I don't see 
the fantastic advantage of using It, ovar other high 
level languages that Is claimed by the FORTH enthusiasts. 

FORTH has a place In the list of programming languages. 
If you are doing some sort of process control, data 
collection, etc. and no one else has to read your code, 
you might find FORTH the most efficient language to use. 
It is almost as Interactive as BASIC, In that you can 
change a word definition and "recompile" the program 
almost Instantly so you can try It again. When you 
change a FORTH program, you actually edit the disk 
sector that contains the source. Recompiling It 
consists of not much more (by external appearances) 
than reloading the file. 

FORTH proponents claim that programs may be written 
much more efficiently than they may be done In Assembler, 
In terms of programming time vs results. I think that can 
be said of all the high level languages- 
Pascal 

Pascal Is a language designed to teach "structured 
programming" to computer science students. The very 
large program to which I referred above was written in 
Pascal, so I have more experience with it than with the 
other languages. Pascal is very precise, and models the 
"real world" rather well. You can define variable iypes 
that can have only certain values. For example, you can 
define a TYPE COLORS = (RED, BLUE, GREEN), and then a 
VARIABLE FLAG of fype COI-0RS. Now If you should happen 
to attempt to essign the value 17 to FLAG, you will get an 
error, because you have defined FLAG to have the values 
RED, BLUE, or GREEN only. 

I've thought about writing a book on Programming In 
general without reference to a specific language. I find 
that I always come back to Pascal for examples because 
Pascal statements declare precisely what they are doing. 



Because Pascal statements are so clear and totally 
unambiguous, a program written In Pascal by one 
programmer. Is quite easy to follow for another 
programmer. Pascal Is a language that has a good 
standard, and most of the Implementations have only 
minor variations- There are at least 5 or 6 
Implementations of Pascal available for our FLEX systems. 

On the bad side, Pascal is very "wordy". If you area 
slow typist, you might not appreciate It as well as some 
of the more "shorthand" languages. Also, standard 
Pascal has virtually no built In functions for handling 
strings. You must write your own. Though that sounds 
like a chore, I found It to be rather straightforward, 
and then found that I didn't very often need the string 
functions of BASIC, for example. I could build what I 
needed into the program rather simply. It has been said 
that Pascal Is not very good for linking to hardware such 
as A/D converters, etc. The better implementations all 
allow linking to Assembler code, and therefore 
Interfacing to hardware Is very straight forward. 



"C" Is a relatively new language. It was written at Bell 
Labs. "C" Compilers for our FLEX operating system are 
just now becoming available. "C" Is a more "concise" 
language than Pascal, but is not as easy to read, it is 
a language designed primarily for "Systems Programming", 
that Is, computer operating systems and utility 
programs, such as disk copying, file transfers, etc. it 
of course may be applied to many other sorts of 
problems. This language doesn't have the extensive 
error checking of Pascal. Pascal will report array 
subscripts out of range, input numbers out of the 
required range, etc. C will not report an "overflow" of 
Integer arithmetic, for example- That means that adding 
I to 32767 will result In a value of -32768 with no error 
reported! The programmer has to be more alert to such 
possibilities when using "C". Frankly, I have not had 
sufficient experience with a fully Implemented and bug 
free "C" to know If i like It as well as Pascal or not. I 
strongly suspect, however, that I will like It at least as 
well as Pascal after some familiarization time. Some of 
the shorthand notation Is shown below, comparing the 
Pascal fragment with the equivalent C fragment. 



IfOEX := INDEX + 1; 


Index**; 


IfCEX := INDEX - 1; 


index — 


INDEX := INDEX + 7; 


'ndex *» 7; 


BEGIN 


< 


END 


> 


INDEX : IWTEGEK; 


int index; 



Parameters are passed to subroutines (functions in C> 
in a manner very similar to that used in Pascal- C allows 
"pointer" variables . Int 'place; defines the variable 
place as a pointer variable to an Integer, 'place 
references the data In the locetion pointed at by the 
pointer, place references the address at which the 
data Is located- If a variable Is named "data", idata will 
get the address of that variable In memory, place • 
idata will assign that address to the pointer variable 
'place Is now equivalent to data. All that Is a bit 
confusing at first, but very powerful. Assembler code 
may be Included directly In line within a C program. 

Assembler 

Assembler produces the fastest, most efficient 
programs but programming in it Is very tedious. You can 
be an expert assembly language programmer in 8080, and 
know nothing about assembly language programming In the 
6809. The language (Instruction set) Is Intimately linked 
to the hardware of the processor. For this reason, 
Assembly language Is not "portable". That is, a program 
written for one processor may not be run on another. 
Programming In Assembler involves a great amount of 
detail. One line of high level language may require half a 
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page of Instructions In assembly language. Most 
microprocessor based products that are to be produced 
In any quantity, are programmed In Assembly language. 
The result Is the highest performance with the least 
hardware. 

BASIC 

BASIC Is the first language most people new to 
computers manage to learn. It was designed to be easy 
to learn for beginners. It has met Its design 
requirements very well. BASIC Is usually Implemented as 
an Interpreter. It has no compile step. Programs are 
simply written and run. The Interpreter "Interprets" 
the BASIC statements and generates the necessary 
machine code Instructions to run the program, a line at 
a time. A compiler, on the other hand, analyzes the 
source code and produces a machine code "object file" 
which Is then run. As a result, most compiled languages 
run or execute the sane or equivalent program 
considerably faster than BASIC. BASIC Is easy to learn 
and "interactive" because there Is no Compile step 
between the writing of the program and Its running, i 
highly recommend that anyone who wants to learn to 
program a computer learn BASIC first. From the 
standpoint of learning to become a good programmer, it 
would perhaps be better to learn Pascal first, but most 
people want to be able to run their computer In a short 
time. BASIC Is the shortest path to being able to do 
some fairly complex programs quickly. 

Why use a •owpllod language rather than an Interpreted 
one? Usually, the reason Is speed of execution or 
reduced memory requirements- You don't need to have 
the whole Interpreter In memory when you run the 
program. Some languages use an "in between" approach. 
They are neither Compilers nor Interpreters. Some 
Implementations of Pascal are In this between category. 
The compiler generates what Is called Pseudo code. That 
Is a set of instructions for a hypothetical computer, 
that Is theoretically the same for all the 
Implementations. That set of Instructions Is then 
Interpreted by a P-code Interpreter when the program Is 
run. Theoretically, the same P-code will run on any 
computer for which the P-code Interpreter has been 
written. The results are Intermediate in speed between 
an Interpreted language and one in which the compiler 
produces "native code" (Assembler source code). To give 
you some Idea of the relative speeds of some of the 
compilers, TSC 6 digit BASIC may be used as a standard. 
It Is about the fastest BASIC around. 

Lucldata Pascal, which Is a P-code implementation. Is 
about twice as fast as BASIC. OniegaSoft Pascal, and TSC 
Pascal, which are native code compilers, run the sane 
program about 10 times as fast as that BASIC. "C" Is In 
the general ballpark with the faster Pascal compilers, 
and FORTH Is perhaps half as fast as the fastest of the 
pascals. 

How efficient are the various languages In terms of size 
of program required to do the equivalent Job? My rule of 
thumb Is that 100 pages of assembler code roughly equal 
15 pages of Pascal, 10 pages of "C", or about the 
equivalent of 5 pages of FORTH. I wrote my "famous" test 
program to find prime numbers In FORTH once, and It 
occupied 16 or 20 lines, as opposed to a page or more of 
Pascal. 

How well do the compilers generate code compared to a 
good assembly language programmer? The better P-code 
compilers generate less bytes of code for a given 
program than the "native code" compilers. That Is 
because they rely on the Interpreter more heavily. That 
Is, they use "pre written" subroutines extensively. My 
best estimate Is that the better compilers generate 
three to five times the machine code for a large 
program, than would be generated by an assembly language 
program to do the same thing. Some of the compilers 
only load the subroutines that are called In the program, 
so that a small program that only uses Integer 



arithmetic, for example, may have a very small "runtime 
package". Others simply load the complete runtime 
package, so that the capability Is there for floating 
point arithmetic, sines, cosines, etc. whether the 
program ever uses those functions or not. 

Why use a compiler rather than BASIC? BASIC has several 
limitations, aside from being slow In execution, it has 
the limitation that variables may only have one or two 
letter names, with a single digit number appended. The 
very features that make BASIC easy to use, also make It 
less capable than other languages. Those two letter 
variable names are hard to remember and associate with 
their function. Most of the other languages allow long 
variable names. Compare the following statements. 

IF HOURS > 40 

THEN PAY :» 40 » RATE t (HOURS - 40) * RATE * 1 .5 
ELSE PAY := HOURS * RATE; 

(Pascal program) 

10 IF H > 40 THEN 40 

20 P » H * R 

30 GOTO 50 

40 P = 40 » R + (H-40) • R * 1 .5 

50 

(BASIC PROGRAM) 

If (hours > 40) 

pay ■ 40 * rate + (hours - 40) * rate * 1 .5; 
else 

pay = hours * rate; 

(C program) 

Aside from the use of upper case In Pascal, and lower 
case for "C", and a few minor syntax differences, the 
programs look pretty much Identical. Most FORTH 
Impementatlons have only Integer arithmetic capability. 
While It Is possible to write software to do money 
calculations by Inserting a decimal point two places from 
the right. It takes quite a few word definitions to 
accomplish that. Given such a package, the FORTH 
equivalent would look something like this: 

HOURS 40 > IF 40 RATE * HOURS 40 - RATE * 1.5 * PAY ! 
ELSE 40 RATE * PAY ! THEN ; 

There are some BASIC compilers around. Many of these 
are quite 'Pascal Like" In that they allow use of variable 
names and labels. My personal opinion. Is that It takes 
considerable effort to become proficient In a language, 
and that that effort might best be expended on a 
"standard" language such as Pascal, C, or FORTH, rather 
than a unique "Extended BASIC" language. I find it hard 
to understand why someone would spend a great deal of 
time generating a unique BASIC compiler when with the 
same effort, a compiler for a "standard" language could 
be generated. There Is one notable exception to this. 
If a compiler Is written that uses exactly the same 
syntax as a good BASIC Interpreter, the user has "the 
best of both worlds". He can write his program using 
the Interpreter so that debug Is quick. He has all the 
advantages of being able to change a line and run the 
program Instantly, without any compile step. After the 
program Is running correctly. It may be compiled for 
speed of execution and compactness! 



There are a couple other languages available for our 
FLEX systems. FORTRAN is around somewhere, as Is 
COBOL. FORTRAN Is the original high level language, and 
as such lacks some of the niceties of the newer 
languages. It is quite usable, and If you are a FORTRAN 
programmer from way back, you may prefer It. I have had 
little exposure to, or experience with Fortran, and am 
not qualified to discuss It In much depth. PL/M or PL/C 
are available In some Implementations. PL is rather 
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similar to Pascal. COBOL may be preferred by longtime 
business programmers- COBOL Is VERY wordy compared to 
all of the other languages discussed liere. 

In quick summary, FORTH Is rather cryptic looking. 
Pascal Is very easy to read, but disgustingly hard to 
"short cut". It has so many built in safeguards, that It 
Is very hard to "cheat". "C" is efficient, but lacks the 
safeguards that Pascal has. BASIC Is easy to use, but It 
Is hard to write a well documented clear program In It. 
On the others, I don't feel particularly qualified to 
comment. 

I said something In my last attempt to do this sort of 
analysis and comparison, that bears repetition here. 
Fortunately, we don't all have to like the same thing. 
The only way to find out what suits you, is to try several 

languages and see what their advantages and 
disadvantages are. Depending on the type of programs 
you write, and your personality, you will like one of those 
languages above all others. If you like it, and it is easy 
for you to use, by all means, don't listen to what someone 
else thinks, Just use It and like It. 

COLOR User Notes 

Robert L. Nay 

5900 Cassandra Smith Rd. 

Hixson, Tn. 37343 

This month we'll look at several Items for the Radio 
Shack TRS-80C" Color Computer. We have a couple of new 
'goodies' for the ROM Pak Slot; we'll look a some 
Improvements on the Chips in the Computer fron Motorola; 
and we have some New Product announcements, including a 
new Disk Operating System for this Computer from Star- 
Kits. We'll have to delay the Radio Shack Editor- 
Assembler report a little due to lack of time to 
adequately use it -- sorry. 

I received a couple of Items from one of our "Northern 
Neighbors", Ted Baleshta, 42 Herrlngton Court, Nepean, 
Ontario, Canada K2H 5N7. The first Is little 2 Socket 
EPROM Board which he calls the K2468 Module. This Is a 
simple little PC Board with two 24 Pin Sockets which can 
accommodate up to 16K of EPROM. It uses PC Land Cuts 
to select the type of EPROM being used. The Board Is 
the width of slot in the Connector (a couple inches), and 
about 2 1/2" long. It Is a neat little unit that has ell 
the hard work already done. Contact him for pricing. 

Ted also sent a Buffered Expansion Board for the ROM 
Pak Slot wh Ich he calls the Colour Buffer. This Is a PC 
Board with Cold Plated Edge Connections to plug Into the 
Cartridge Slot. It contains four IC's to provide full 
buffering for the Cartridge Lines, and has a standard 44 
pin (22 on each side, .156" spacing) Female Connector on 
the output which will accept the standard 44 pin Proto 
Boards, such as the Radio Shack #276-1550. This will 
make Expansion of the Cartridge Interface easy and 
Inexpensive. This is an Item that has been needed for a 
while to make development a lot easier on the Color 
Computer. Again, contact Ted for pricing. 



New Motorola Chip Designs, General Rasbllngs, etc. 

Last month I mentioned that we had received a new 
MC6883 from Motorola - but I really didn't know what it 
was. Now I know. Back the f I rst of the year I ran a 
couple of these Columns on the MC6883 and It's 
capabilities, and discussed the Type #0 end Type 1 1 
Memory Maps. If you remember, you can run the CPU Clock 
at 1.8MHz In the Type #0 Memory Map, either In the 
'Address Dependent' mode, where part of the Memory 
Access Area runs at double speed, and part at normal 
speed, or you can run the whole 64K at double speed. 
The problem was that you could NOT run at 1.BMHZ in the 
Memory Type /I, or ALL RAM, Mode. WELL, MOM I CAM This 
new MC6883 is supposed to run at 1,8MHz In Th~e ALL RAM 
Mode. Since I Just found this out about an hour ago, I 
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haven't had a chance to try it out, but at least Motorola 
Is on the right track. The only thing really holding the 
Color Computer back is the CPU Speed; and this could be 
the development we need to really 'turn this Machine 
loose'. We can by-pass the Keyboard/Video Display 
restrictions with some Software (such as Ster-Klts 
REMOTERM, to mention one of several) and a Terminal such 
as the ADDS series, TELEVIDE0 series, ADM series, etc. 
The Color Computer Is already capable of working with 96K 
of Memory; and the Memory Map switching capabilities I 
Just mentioned are still UNPARALLELED IN THE INOUSTRY. 
Combine all of this with a 1.8MHz CPU Clock and 8" Double 
Density Floppy Disk Operation becomes "routine", along 
with Hard Disk Operation, Multi-User Capability, etc. 
Sound good?? It Is easily possible, WITH A NORMAL CPU 
CLOCK RATE Of I.SMHzll 

But, I would like to point out TWO THINGS. FIRST, 
Motorola needs to be convinced that the t.BHHx AI.L RAM 
capability Is NEEDED (and that they need to put the 
MC6883 and It's capabilities "OUT ON THE OPEN MARKET"). 
This can only be accomplished by YOU, through requests 
for this, and other features, to Motorola. They are 
'receptive' to new Ideas; the MC6809 has to be a prime 
example of this. LET THEM KNOW WHAT YOU WANTII The 'man 
to contact' Is: 

Mr. Luis Bustamante 

Product Marketing Engineer 

Motorole Inc. 

P.O. Box 20906 

Phoenix, Ar. 85036 
(Let me point out, also, that the MC6883 has an 
UNLIMITED POTENTIAL in the Control Applications field, 
too. We haven't really Investigated the DMA Capabilities 
of the Chip, to mention Just one of the other areas of 
possibilities. You "Systems Design" Types should give 
this Chip a HARD LOOK; it cen solve s LOT of problems.) 

The SECOND point I would like to make is this: while we 
have been 'examining possibilities' and 'developing' the 
Radio Shack TRS-80C" Color Computer into a "Full Blown 
Computer System", I am NOT saying that this Is the 
■ultimate solution' to providing a Full Computer System 
for a Business Envl rortment, either. If you hove a VALID 
COMPUTER SYSTEMS REQUIREMENT, for goodness sakes, buy a 
Southwest Tech, GIMIX, Helix, Smoke Signals, etc. It will 
be MUCH LESS EXPENSIVE and MUCH MORE POWERFUL than you 
will EVER be able to accomplish with the Color Computer. 
MY primary 'thrust' with this Column has been with two 
Ideas in mind: 



1. That the Radio Shack TRS-80C" Color Computer offers 
the most CAPABILITY per DOLLAR INVESTED of any 
Micro- Computer available Today, and that the 
manufacturer, namely Radio Shack, DID NOT KNOW WHAT 
THEY HA0 when they came out with the Computer. (And 
I'm not throwing rocks their direction, either. They 
saw It as an Inexpensive Computer System for the 
ENORMOUS Home Computer merket, and that Is the 
'target' they aimed at, I will also add thatj_fee1 
they are doing a pretty good job of supporting the 
System WITHIN THEIR FRAMEWORK of WHAT THEY WANT TO 
ACCOMPLISH with the Color Computer.) 

2. That the Redlo Shack TRS-80C* Color Computer offers 
a means for "John Q. Public" to begin with a Computer 
System for little more than the price of a 'Video Game 
System', and by adding a little here, and a little 
there, end up with a POWERFUL COMPUTER SYSTEM. Not 
only can he spread the cost over a long time period, 
but, HE CAN ALSO SPREAD THE LEARNING CURVE over a 
long time period. In essence, he can 'learn as he 
goes', while he 'pays as he goes'. AND, whet he learns 
Is DIRECTLY TRANSFERABLE to the previously mentioned 
FULL BUSINESS SYSTEMS. He Is also learning about the 
most powerful 8-blt Computer Chip available today, and 

It will be around for many years. But, as I mentioned 
before, It will cost MUCH LESS MONEY to go ahead and 
purchase one of the FULL BLOWN BUSINESS SYSTEMS you 
see advertised in '60' Micro Journal if you ALREADY 
HAVE A VALID BUSINESS REQUIREMENT for a Computer 
System. 

11 



We have been hearing RUMORS (pretty solid ones, too) 
about a new MD6847 Video Display Generator Chip. I have 
not seen one yet, but understand that It has a 16 Color 
capability Instead of the 8 we now have, and that It also 
contains greater Luminance controls, allowing much more 
flexibility In displaying shades, etc. I would appreciate 
any Information anyone has on this subject, as It would 
add A LOT to the Graphics Capability of the Color 
Computer. Me are already seeing the TRS-80C" being 
selected over Apple. NEC, Atari, etc. for certain kinds 
of Graphics work. For instance, we have been working 
with an organization that needed an UNLIMITED number of 
Color Changes per line. It seems that most of the other 
Systems only allow a certain number of CHANGES PER LINE; 
they may offer more colors, but you can only change color 
so many times per scan. 

Along these same lines, we hove been running the Color 
Computer on the Amdex Color I and Sanyo Color Monitor 
the last month. These Monitors require a I Volt P-P 
NTSC analog Input. Since the Input Into the RF 
Modulator I s an NTSC analog voltage, the simple Emitter 
Follower driver shown below provides a simple modification 
that works well. I won't provide a full modification 
procedure (we'll Include It In a later Issue If there Is 
enough requests for It); It Is extremely simple and those 
accomplishing It will be able to 'stick It In' with no 
problem. Since the Input Is High Impedance, and output 
Is Low, we have had NO loading or noise problems with the 
Mod. We Install the Amp. Just to the left of the RF 
Module in the Computer and bring a short lead out the 
Cassette Connector hole with an RCA Female Connector on 
It so that we can use the same RF Cable for the TV or 
Monitor, Just plug It Into whichever connector you want 
to use. The next step In this chain Is to develop a 
method to get an R-G-B Output from the Color Computer; 
any of you with Ideas here, send them In. 

Tfii^TALUiv\ <T tOO JV 



BWINDO 
A "smart" Disassembler for the Color Computer 

Ron Levlne Software 

P.O. Box J56 

Redwood City, Ca. 94064 

Requires 16K w/ Extended BASIC 
Tape: 124.50 

"BWINDO Is a smart disassembler and cross-referencer 
with many unique features." This Is the lead-in to the 
description of a Tape Program for the TRS-80CT Color 
Computer that Is 'different', to say the least. BWINDO Is 
a Disassembler that Is designed to do JUST ONE THING; 
help the user 'decipher' the BASIC and EXTENDED BASIC 
ROM's of the Color Computer. The output Is not in a 
format that can be easily reassembled; It Is In a format 
that makes INTERPRETATION easier. You don't have to 
spend hours and hours studying the disassembly to locate 
data areas, program areas, etc.; BWINDO already knows 
where these are. The data Is displayed as 'Keywords', 
'Jump Tables', etc. Floating Point constants are 
displayed both as they are stored Internally, and In 
'human-readable' form. Other data blocks contain their 
own annotations. BWINDO makes It easy to locate entry 
points of keyword routines, etc. 




Another feature of BWINDO Is that It provides TWO 
Crass-Referencing routines: 
1. In the "storage reference" mode, you can enter any 
address In the 64K Memory aree, and It will display a 
table of all ROM Instructions which reference that 
address. 
2. In the "transfer reference" mode, you can enter 
either an address, which provides a table of all the 
addresses that transfer control TO that address; or, 
enter two addresses and the table provides the 
addresses that transfer control ANYWHERE WITHIN the 
specified address range. 

As I stated at the beginning, this Program Is 
designed for ONE THING ONLY; STUDYING THE ROM's. When 
you load the Program, It begins execution by 
disassembling from IA027 (the RESET Entry point). But, 
you have complete control of the Program; you can move 
back and forth with the 'arrow keys', 'J'ump to any 
location to begin disassembly, etc. You can also either 
dump a display screen to the Printer or Initiate a 
continuous Printer output (which can be halted at any 
point by hitting any key). There are helpful notations 
added In the normal "comments" field of the output, 
pointing out 'Keywords', Control Characters, Floating 
Point Routine Info, etc. Personally, I feel the real 
'strength' of BWINDO Is the C ross-Ref erence 
capabilities. These allow you to find all references to 
any point In the system for studying what routines use 
what variables, which routines are called by which 
Commands, etc. 

No, this Is not a Disassembler that can be used for 
studying various programs, ROM Paks, etc. (The Micro 
Works has one that does an excellent Job for that 
purpose). It IS an extremely powerful SPECIALIZED 
Disassembler designed for one purpose ONLY; studying 
the BASIC and EXTENDED BASIC ROM's In the Color 
Computer. 



NEW Color Computer DOS Announced 

Pete Stark, the Owner, Manager, Chief Programmer, 
Chief Admin. Officer, etc., of Star-Kits, P.O. Box 209, 
Mt. Kisco, N.Y. 10549, has announced the release of his 

STAR-OOS* 
for the Color Computer, (See the Bit Bucket this Issue 
for his Product Announcement.) This should be a 
excellent product. We hope to have a full report In the 
next month or so. 



Bob Rosen adds another system to his 
CONNECTION-80 Bulletin Board System 

Many of you are familiar with the excellent CONNECT I0N- 
80 Bulletin Board that Bob has had on line for some time 
now (212-441-3755). He has added a second computer 
system to expand the capabilities; this Is a 52K Color 
Coaputer with Three Disk Drives. The Software for the 
system was written by J. Blech, and will be available to 
anyone Interested In setting up a similar system. You 
can access this system by dialing 212-441-3766, or If you 
have come In on the original -3755 number, and It Is 
busy, you will be transferred automatically to the Color 
Computer System (If It's not busy). Bob also has some 
excellent products available through his SPECTRUM 
PROJECTS Co. to go along with all the myriads of info on 
the Bulletin Boards. 



E1GEN SYSTEMS announces BASIC AID ROM Cart. 

Again, look In tha Bit Bucket for the Product 
Announcement from El GEN SYSTEMS on their new ROM PAK. 
This Pak provides many features needed to efficiently 
program with the BASIC Language In the Color Computer, 
such as Automatic Line Renumbering, Single Key Entry of 
Commands, etc. One of the more powerful features Is the 
MERGE Cowaand, which allows the programmer to build 
'modules' and merge then Into programs as needed. This 
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makes 'Structured Programs' much easier; which makes 
debugging simpler, allows the use of 'proven' routines, 
and helps eliminate 'reinventing the wheel' each time you 
need a common routine. The 135.95 price tag Includes 
the ROM PAK, a Plastic Keyboard overlay, and a full 
Instruction Manual. 



HARK DATA PWDUCTS mtaasas another Gaaa — 
Astro- Blast 

Yet another Product Announcement for this month 
(again, see the Bit Bucket), this one fran MAW DATA 
PRODUCTS. Their Games hove set 'Standards' for the 
Industry, and this should be another good one. 



PART ONE. 



The Opening. 
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PART TWO. 



The Modification. 
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Before you start part two, let we tell you 
that the board is very sensitive to static 
electricity. Try to avoid dry areas and avoid 
touching the contacts on the board whenever 
possible. Ok, let's get going. Locate and pull 
out the 74LS02 1C marked U27 on the PC board. 
Carefully bend pins 1, 2 and 3 so they stand 



Its two o'clock in the warning and you arm 
typing away on your TRS-90 Color Coeputer. Your 
eyes arm burning because you've been staring at 
that bright green screen trying to create your 
"Do everything program" for hours. So you turn 
down the color, contrast and brightness of the 
display but that doesn't help too such. It's 
still a big square of light. Hell. ..what can you 
do? Follow these simple instructions and when 
you arm finished you will have a reversed screen 
li ke alne. 

Though these instructions are siaple only 
those with soldering experience should attewpt 
this project. You will need a Phillips 

screwdriver, a grounded soldering iron, solder, 
an IC extractor, two pieces of thin wire, flux 
cleaner, and a little patience. Oh by the way, 
opening your coeputer way void your warranty. 
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opposite, green with a 

t my circuit modification 

order so that upper case 

th black background and 

arm black with green 

s not change anything in 



wewory nor does it interfere with Basic. It also 
does not change any graphic Modes or color. 
Everything stays the same except the letters, 
numbers and symbols. The diagram in this 

article pertain to any and all versions of the 
coeputer. Version 1.1, l.B, 4k, 16k, 32k, 64k, 
BASIC, EXTENDED BASIC and even DISK BABIC are 
OK. 




FIG -1 



straight up in the air upside down. The dot 
denotes pin si. If you arm facing the coeputer 
it is the top left hand corner. See FIG I. Now 
solder one end of a 4 inch piece of wire to pin 
•1 of the IC. The best wire to use is a "28 or 
•30 Mire Wrap wire. Solder another piece of 6 
inch wire to pins 2 and 3. Yes both pins 
together. Now put the IC back in the socket. 
Make sure it is in the right orientation, the 
dot should be in the upper left hand cornmr. 
Also wake sure that the wires and the pins do 
not touch the side of the RF shield. Now 
carefully remove the MC6B47 IC marked U7 on the 
PC board. Bend pin (132 outwards Just enough so 
that when you replace it, it does not go into 
the socket. Replace the MC6B47. Again make 
sure of the orientation. The dot should be in 
the upper right hand corner. Take the other end 
of wire that connects to pin 1 of the 74L8B2 and 
solder it to pin 32 of the MC6B47. Take the 
other end of wire that connects to pins 2 and 3 
of the 74LS02 and solder that to pin 2 on the 
MC6B47. Be careful I not to solder the pin to the 
socket. You won't be able to get the IC out if 
you do. Check the wiring and make sure that 
there are no shorts. Your wiring should look 
like the wiring In FI8 2. Now turn the Power on. 
Vou should see the normal BION ON and copyright 
notice. Adjust the contrast, brightnes and color 
on your TV so that you get crisp green letters 
with no background shading. 
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PART THREE. 



The Closing. 



The 
thf open! 
ana 1 rtpl< 
there in 

are no am 
t"» cloa 
c«ynct«f 
note, whe 
is that t 
uid«r th 
th«r> tt 
not Ovirt 
sack tog* 

to Mkl 



closing up of th* unit is th* twt as 

ng but In rmvmrmm. Turn th* power Off 

ce th* RF Shield. Again, make iun that 

no Him hanging out and that th*r* 

11 pieces of Mir* or icldir lrft in 
•d ini. Raplac* th* keyboard and 

and put th* lid back on. On* thing to 
you arm putting th* bottom) screws on 
h*r* ar* two short screws. Thay go 
• kayboard. If you put tha long ants 
will pi*rc* a hoi* in th* top cover. Do 
ightan the*. After th* computer is all 
ther again check all tha functions Just 
sure that all is running properly. 



REPRISE 



Coming soon! A seal I hardware project 
that will allow you to switch between normal and 
reversed screen in softwar*. I.E. "POKE X,V", 
where X - th* Memory Mapped location and V - 
for normal screen and V ■ 1 for reversed screen. 



U C" User Notes 

Norm Coeno 
3 Pryor Road 
Natlck, KvV 0176O 

This month mo will look at the runtime environment 
provided by some of the different compilers- Then an 
example of how this Is used in s program. 

What do I mean by the runtime environment? Primarily the 
Initialization code before actually entering the user 
program at malnO. This will usually Involve setting jp 
the stack pointer. Initializing global and statics and 
other sorts of similar things. 

Any stack oriented program, especially If It Is also 
recursive, can chew up stack space. C Is no different. 
You will find that most the runtime packages set the 
stack pointer to the location contained In MENEM) <FLEX 
location SCC2B). This prevents running out of stack if 
there Is empty space between user memory and SCOOO. 

Some also save the old SP value before setting It to 
MEMCND and set up 9 HEAP pointer that will can be used 
by the program for dynamic memory allocation. The heap 
Is the space In memory between the user program 
(including variable storage) and the stack. This Is 
shown below 



The whole opperatlon should go off without 
a hitch, but if you do have problems drop m* a 
lin* and I'll try to help you solve your thee. 
So** of you might want to add a switch to be 
able to change back and forth between normal and 
reversed screen. To do 90 follow the wiring 
diagram in FIB 3. Make the wires long enough to 
be able to mount the switch on the outside 
cover. Warning' ' Mires that run outside of the 
RF shield can cause interference with your TV. 




FfS-3 



+ + high memory 

I system 1 
H stack I 
+ + 

II 1 
f 1 

heap 

I 1 

II 1 

+ 1 

1 global 1 
1 storage 1 

+ + 

1 program 1 
1 code 1 

+ + low memory 



Global (arid statics) are treated a nunfcer of ways. Many 
of the Small C compilers generate code that reference 
globals as absolutes addresses. The storage Is 
generated with either RMB's, which are uninitialized; or 
with FCB's which set the variables to some predetermined 
value. Compilers that produce reentrant code, such as 
Intro), usually reference the global area via a pointer. 
Intro) use the Y register and Initializes the global pool 
to zero at runtime. Of course, if a compiler offers 
"Initializers" as defined In the C standard, then you 
have the option of setting the variables to whatever 
value that you want. 

Many of the FLEX C runtime packages attempt +0 provide 
the user with some of the amenities of the UNIX 
operating system. These include command line parsing 
and I/O redirection. I have explained these briefly 
before, but let's review them In a little more depth. 
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I/O REDIRECTION 

Both the Introl and Intersoft runtime packages support 
I/O redirection. The UNIX environment, as described In 
KAR(I), has three "standard" files associated with any 
program, which use the following descriptor 

STDIN -- the keyboard 

STDOUT — the terminal display 

STDERR — the terminal displays 

Their values are defined In STDIO.H. These files are 
really I/O devices. Using these standard "files", you can 
test the program using your terminal. Once you are 
satisfied that It works. It may be used on real files by 
REDIRECTING the I/O. 

Redirection Is done from the keyboard when the program 
Is called. Assume you have developed a program, named 
caselo, that translates all letters Into lower case. It 
has been tested and found to work. Mow you want to 
convert a file to lower case. The command line is 

+Hcaselo <!nflle >outfile 

Within the program, all I/O Is done via the standard 
terminal routines such as getcharO and putcharO. But 
the runtime package scanned the command line and found 
the redirection symbols. It opens Inflle and connects It 
to getcharO. Similarly, outflle is opened and connected 
to putcharO . Error handling In the event of problems 
opening any of the files varies with the vendor. 

This Is very similar to the I and options of FLEX. The 
above command line could most likely have been 
accomplished with 

•h-H Inflle.O outflle, caseto 

There Is nothing wrong with this method, though I 
personally prefer the UNIX format. 0S9, both levels one 
and two, support I/O redirection using the UNIX format. 



Both the Introl and Intersoft terminal I/O functions look 
something like this 



getcharO 

returnCgetc{STDIN>>; 
> 

putcliar(c) 
, char c; 

putclSTOOUT.c); 



putc(STDERR,an error char); 
fprlntfCSTDERRT'an error string"); 

At th is pol nt you can do just about any thing you want 
with redirection. Consider the following tine. 

+Hprogram < Inflle >outfile »errorf)le 

Here Inflle is connected to STDIN, outflle Is connected 
with STOOUT and errorflle Is connected with STCERR. 
FLEX has no e ulvalent for this- 

One of the things about 0S9 Is that it does I/O 
redirection at the operating system, level. Any program 
written for an 0S9 system, in any language, may have the 
I/O redirected. It oomes with the system. 

COMWB LINE PARSING 

Redirection Is handy, but the workhorse feature orf 
these runtime packages Is command line parsing. This 
makes getting at the FLEX command line arguments from 
within the C program a breeze. 

The FLEX command line Is parsed, with the argument* 
converted Into valid C strings by terminating them »lth 
a NULL. The line may be stored In a buffer before f^» 
parsing, it depends on the particular runtime packag*. 
A count Is kept on all the arguments and an array of 
pointers to each of the arguments Is built up. Finally, 
the program is entered with the argument count and a 
pointer to the array on the stack. Consider +b* 
following FLEX command line , 

-►♦■►program argl arg2 arg3 

The argument count Is 4 since the program name Is 
Included by convention. An array of pointer is built as 
follows 

4__ -H ♦ 

13 1 pointer to argj 

+ ♦ y 

12 1 pointer to arg2 

+ ♦■ ► 

1 1 1 pointer to argl 
+___+_-__-- __ — _______+ 

10 1 pointer to program name 



Note that each pointer Is two bytes, 
program that started like this 



Suppose we had a. 



malnCergc, argv) 
int argc; 
char "argvl 1; 



/* argument count */ 

/* pointer to an array V 



In fact, if you want to, you can write all your terminal I/O 
directly using the file function getcO and putcd with 
the file descriptors STOIN and STOOUT respectively. 
Moreover, you could use putcO with the standard error 
file, STDERR. It Is more verbose, but it has some 
advantages. Assume that you have a program whose 
output Includes both data, prompts and error messages. 
Having the error messages and prompts Imbedded In the 
data may be of little consequence If the ouput Is being 
scanned at the terminal. But when you redirect the 
output. It may be quite undesirable to have it mixed. 
This can be avoided using the following technique. 

All data Is written using the functions 
putcO and fprlntfO as follows 

putc(STOOUT,a real char); 
fprlntfCSOTOUTVa real output string"); 

Error messages and prompts also use putcO and fprintfo 
but with the minor change 
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MalnO would be entered with argc set to four and with 
argv set to the address of orgvtOl, which contains the 
pointer to the program name. Small C users beware, the 
declaration 

char "orgvl 1; 

will probably get you Into trouble. It states that arg? 
is an array of pointers to char's. Some Small C compilers 
can't seem to handle more complex definitions like this. 
You will have to use 

Int argvl 1; 

since pointers and Integers are both two byte 
quantities. 



I have Included two listings this month. Listing ft if" 
quick cut at adding command line parsing to the Dtf 
version II runtime package. It Is by no means th*' 
efficient way of doing It, but I wasn't acquaints 
the quirks (If any) of FLEX's NXTCHR subroutine. If* 




does use NXTCHR, so I know It can be done. Also take 
note that it doesn't save the command line to a buffer. 
Jt changes the FLEX argument separators to NULL'S 
within the command buffer. If you chain to oommand on 
the same line and the first used this code. It will blow 
up on you. 

The second Is a program called VU. This Is a program 
lor perusing through text file. It gives an some 
examples of how argc and argv are used. You might have 
to customize It a little for your system. I did not make 
use of getsO since I wanted the line to be terminated by 
a number of different command characters yet still 
retain some elementary line editing. I did this In C, but 
without using the BS and BE characters fromTTYSET. 
The editing Is designed for m/ particular terminal, an 
H19. 

Users of Dugger version I will have to change the 
swItchO to 8 series of "if then else" statements and the 
escape characters, " \n", " \r" and "\b" to decimal 
constants or equated symbols such as LF, CR and BS 
respectively. Other than that, and customizing the 
prompts for your terminal. It should not present a 
problem for the various compilers. 



WHAT'S NEW 

I am still waiting for Microwares 0S9 C compiler. If you 
have read the some of the ads In 68 Micro I am sure yoo 
have notice that just about all the C compiler makers 
plan to have 0S9 versions available at some time. I 
suspect that either Mlcroware or Introl will probably be 
first to actually ship them, but I haven't check with the 
other vendors. 

Some good news for stalwart 6800 users. I received a 
copy of a letter from 68 Micro reader Serge Stepanoff to 
Don. He has apparently developed a Small C compiler for 
the 6800 that generates pseudo code, which Is then 
Interpreted. More news will follow, or perhaps an article 
by Serge. 

The next column will most likely cover some features of C 
not offered by Small C compilers. These are the "struct" 
and "union", as well as a few compiler operators such as 
sizeofl). 

NOTES 

(1) K&R stands for 'The C Programming Language", 
by Kernighan and Ritchie, published by 
Prentice Hall. 

LISTING II 

t C prograi entry code. 
t It inits Sr and UP, parses the 
t couand line into argc and argv, 
I calls tainO, and restores SP 
I and UP on exit. 
t 
CINT 



CC1N! 



JSR 


7PCRLF 




PSHS 


U 


save systei UP 


STS 


FLXSTK.PCR 




LDS 


tCC2B 


set SP to HEHEND 


LEAU 


-256,5 


leave 256 bytes of stack 


CLRB 




dr argv, and.,. 


TFR 


B,DP 


set DP to a known page 


LEAK 


CCCAV,PCR 


point to argv space 


LDY 


IFLXLIN 


point to cad line 


LDA 


,v 


end of line? 


BEQ 


CCIN3 




CHPA 


113 





BEQ 


CCIN3 


BSR 


CCIN5 


CHPA 


113 


BEQ 


CCJN2 


LSLB 




STY 


M 


LSRB 




INCB 




BSR 


CCIN7 


CCIN2 CHPA 


113 


BEQ 


CCIN3 


CLR 


,v* 


BRA 


CCIN1 


CCIN3 CLRA 




STfi 


,Y 


PSHU 


D 


PSHU 


X 


ASL8 




LEAX 


M 


CLR 


.»♦ 


CLR 


.*♦ 


STX 


CCCENE 


LBSR 


HAIN 



skip separators 



stuff it into cccav!2BJ 

find next separator 
end of line? 

no, set null and loop 

set null and call lain!) 

push argc 

push pointer argv array 

set end of array to null 



CCCEND,PCR init free rai pointer 



I 

I esitl) 

1 

I returns to FLEX after restoring 

< the system stack pointers 

t 

EXIT EQU t 

CCCEX LDS FLXSTK.PCR restore FLEX SP 

PULS U and the USP 

JHP INftRHS 



I 



t skip 

l 

CCIN4 


separal 


:ors (space and coeia) 


LEAY 


I.Y 




LDA 


.V 


CCIN5 


CHPA 


1*28 skip bl 




BEQ 


CCIN4 




CHPA 


»', 




BEQ 


CCIN4 




RTS 





t skip 


over a 


real arguient to find 


> the 
t 

CCIN6 


next se( 


larator 


LEAY 


M 




LDA 


,* 


CCIN7 


CHPA 


113 find ne> 




BEQ 


CCINS 




CHPA 


mt 




BE6 


CCIN8 




CHPA 


#'. 




BNE 


CCIH6 


CCINB 


RTS 
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FIXSTK RHB 2 
CCCEHD RHB 2 
CCCAV EfiU t 



flex SP saved here 
pointer to free rai 



VI c« 



Actio 



<cr> lilt tnolntr lint ol the lilt 

■:■ ' list mother undo* o* (Hi tilt 

"| lilt 17 tort llttl 



Vtl.CHD II » tilt pirmil protr't. iitti It r« H» glinct thrwjh hlti ctUHlly 
■ithNt wtdlfto to tf 'quiet <• tht lioqtr" oitti tht ptuit tty' Ont ol tht 
biggttl liiitttiont ol VU if thit it n itrictl? ont Mr. lou ctnnot birkup 
etCMM only one IKtor <t l (lot li outltrid. 

VU «*»** i '•intfoa' through tht hit. Initully tht undo* n «t to 21 linn. 
Alttr nth nuini, VII proopti tht uttr aith •—•ore*-' II thtrt it wrt ol tht 
lilt to bt >HMdi othtmiit it jeturnt to ILE1. Soot cOMtndl air Uit »n 
optional nutbtr in Iront ol thtt. Ho >,(t> it ntcflitry ilttr i comnd ity. 



'.II isinnd AttlOr. 



(cr) hit tnotMr lint ol tht lilt 

<tp«et> lut anothtr mndoi ol tht lilt 

*D lilt 12 wrt linti 

nndp«t) lilt ni-l lintt ol tht lilt 

MtF (tie on aindoal ol tht lilt 

(tip cut linn ol tht lilt 
changt tht •indo» to u linn 
quit to rlEI 



display!) 
{ 

int linecnt, «axcnt, nemax; 
char c, anstgUH; 

■axent « nemax = CRTSIZE: 

linecnt => 1; 

FOREVER 

( 

while (linecnt** < laxcnt) 

( 

if (duaplinelTRUE) == FALSE) 

return; 
■ 

pro»pt(); 

■axent = nemax; 

linecnt a I; 

c - answer (anstg); 

if (isdigitlanstgifJDI 

•axent - atoi (anstq); 
snitch (c) 
{ 



rt»! ] 



Mor-MI 
Jul -2-82 



Inl 

t 

It 

t n.c 

ml 
i 

l crtitedi 

l I tit Hiti 

i 

I A proo/it to »>« pirating (ill lilt*. 

t 

1/ :t»int CJT51K 2t 2»t*in* fKEVER akiltlll 2Mint BOOL inl JWinl 
NEtKHM inl 2ttli« TDK ] 2«tlini FHiSf I Htlint EMfJR -1 2 mm* EOF -1 
2ftli«i FILE rtur 

FILE tfeb; 
■ainlargc.argv) 
int argc; 

char largvt); 

{ 

int i; 

if large < 2) 
( 

printf ('nllsage: vu arg (argsJ*); 
exitt); 
} 

i * 9; 

nhilel'M < argc) 
( 
if Kfcb = fopenlargvtiJ.'R')) ~ ERROR) 

printf CnError opening file: ls',argvti}); 
else 

t 

display!); 

fdosetfebt; 

) 
} 
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) 



case 

case 'f 



case q 



break; 

killproiptO; 

printf ('skipping 2d screenfulls'.aaxcnt); 

■axent = laxcnt t nemax; 

skipiines(iaxcnt); 

■axent = nemax; 

break; 

killproiptO; 

rsturfi; 

killproiptO; 

printf ('skipping 2d lines', laxcnt); 

skiplinesdaxcnt); 

■axent ~ nemax; 

break; 

nemax = ■axent; 

break; 
linecnt • aaxent - I; 

break; 

■axent - 11; 
break; 
default ; printf (Wl? 

break; 
) 
killproiptO; 
) 



case '6fJ4' 



skiplinesUines) 
int lines; 
( 

mile (—lines) 
{ 
if duipl inelFALSE) » FALSE) 

return; 
) 
) 

duipline(paode) 
BOOL paode; 

t 
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KETACHAR c; 

FOREVER 
( 
if ((c » getc(fcbl) " EOF) 

retiirn(FALSE); 
if (piode « TRUE) 
{ 

putchirlc); 
if (c « V) 

putcharl'n'); 
} 
if <c " 'n') 

returnlTRUEl; 
) 
} 

ansiier (si 
char ts; 
( 
char c, tp; 

P " s; 
FOREVER 
( 

c ■ qetchar I); 
if (isdigit(cl) 
( 

Ipt* * c; 

continue; 

) 

else if (c >> 'b') 

t 

if (p ) s) 
( 
printff b"); 

p--; 

> 
else 

printfC ■>! 
continue; 



else 



( 

Ip . '«'; 

return(toloNerlc)); 



} 

/« 

t the following too routines iust be 
I change for the particular teriinal 
t in use. 
I 
t 
t 

t it set inverse video 
t 2) write the protpt 
t 3) restore noria) video 



proipt I) 
( 

printf<'«33p"iore— 133? '); 
) 

/» 

t 1) set cursor at beginning of line 
t 2) erase the line 

V 

killproiptU 
( 
pri»tfCrl331*)i 

> 



TELECON C 



Paul M.UNe M.O.,Ph.D. 
216 East 140 North 
Llndon, Utah 84062 
801 -785-6067 



The C programming language developed at Bell 
Laboratories was originally designed for, and 
Implemented on, the UNIX operating system on the DEC 
PDP-11. C is becoming more popular an microprocessors 
especially wlttt the appearance on the market of several 
reasonably priced compilers. These compilers have 
been designed to operate on 6809 FLEX and OS-9 
systoms <is well as other processors such as the SOflO, 
Z80, and 8086 under CP/M. However most of these 
compilers have Implemented only a subset of the 
language as described by Brian '4. Kernlghan and Dennis 
M. Ritchie In the book The C Programming Language. The 
Telecon System's C compiler Is available for 6809 FLEX, 
8080, 8085, Z80, PDP-11, and soon on 6809 OS-9. This 
compiler is one of the most complete Implementations 
available on the market and lacks only bit fields, 
multidimensional arrays, floating point and doubt» 
precision floating point. Telecon says that floating 
point and multl dimensional arrays <«lll be Implemented 
by July 1982. 

The Input to the compiler Is standard C source, 
compatible with UNIX, version 7. The output Is an 
assembly language file In which the C source may be 
Intermixed as comments which Is then assembled to 
produce an executable file. The compiler requires 
approximately 48K bytes of ram, which includes all stack 
and symbol table areas- The following data types are 
available: char (8 bits), short int (16 bits), long Int (32 
bits), unsigned (16 or 32 bits), array, pointer, 
structure, and union. The floating point data type will 
be 32 bits with a 7 bit excess 64 exponent and a 24 bit 
mantissa. Constants may be expressed In Hie form of 
strings, characters, decimal, octal, or hexadecimal 
numbers. The entire set of unary, binary, and 
assignment operators are Implemented including sizeof 
expression and slzeot (type-name) or casts- The 
available storage classes Include: auto, static, extern, 
register, and typedef. Static and extern variables may 
Initialized at compile time. A complete set of program 
statements are Implemented, including: If, If else, 
while, do while, for, switch case, goto, default, break, 
continue, and return. 

The preprocessor is extensive, including 
#deflne with replacement string and replacement 
macro, and undef- Conditional compilation expressions 
with *lf, lifdef, flfndef, Jelse, and fendlf are 
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available' There are two other constructs, #text and 
Jendtext, which allow noo-C te*t ho appear In tt>e 
source program, such as assembly language code, and Is 
similar to the #asm and fendasm Implemented in other 
compilers. The I/O library is rich in functions, with 
botti character puts and yets, and file formatted input 
and output. In memory formatting Is also available- 
Numerous string and character handling functions are 
Implemented In the library. 

The compiler Is supplied on both 5" and 8" 
standard FLEX disks. The compiler occupies 146 single 
density sectors. The standard I/O library Is found In 
source from and is available from one of two files 
"stdlo.h" or "stdlo.l"(33 and 27 sectors respectively). 
The "stdlo.l" file h« less features than the "stdlo.h" 
Ml* and only one Is Included In a C source program. The 
runt|.n« llhrary and FLEX Interface ("rllb09.s" and 
"flxoei.s") are In source form and require 22 and 18 
sectors respectively. When the compiler Is Invoked a 
"sheli" is entered ahlch provides a UNIX compatible 
environment for C programs and allows UNIX command 
lines with command line parsing and I/O re-direction. 
When the "shell" Is entered a ++ prompt Is displayed on 
the console- For example, to compile a C program to 
compute the prime numbers between 3 and 16381 using 
rhe Slave of Eratosthenes algorithm found In BYTE, 
September 1981 , the following steps would be required. 



♦ + + cc30fx (Invoke the compiler) 



♦ ♦ sieve. c rllb09.s flxoei.s -a -c >sieve.s (Input 
command line) 



♦ + + asmb, sieve. s. sieve. cmd,+LS (assemble the 6809 
source) 



+*lcrl (carriage return starts program execution) 



precision (16 bits) Integer arithmetic. The results of 
this benchmark run on ttie Telecon C and Ougger's C are 
shown in Figure 3. 

The compiler displays diagnostics only on the 
console and permits only one error per line, which Is a 
definite advantage since one syntax error may cause 
multiple diagnostic lines to be generated in some other 
compilers. 

The manual supplied by Telecon is brief but 
complete enou;jti ho allow one to use the compiler, it 
con fains a short description of the C programming 
language features Implemented in the compiler. There 
Is not a list of diagnostic messages In the manual and 
only a brief description of the UNIX "shell" command line 
syntax. The manual does provide a description of 
parameter passing and the stack format which permits 
external routines to be easily constructed and 
Interfaced. THe features described In the manual 
appear to be Implemented In the compiler and to 
operate correctly. 

The compiler Is currentty available from 
TELECON SrSTEMS, 90 East Glsh Road, Suite 25, San Jose. 
California, 95112. The full version costs J3M.0C and an 
"Integer only" version (which cannot be upgraded to the 
full version) costs $200.00. The compiler prices include 
free updates for one year. 

This compiler makes available a very complete 
version of the C programming language to ttie 6809 user 
at a reasonable cost. The code produced Is fast and 
relatively compact. I would deflnately recommend this 
conpller for users who require the full features of ttie 
C programming language. 

References 1. Kernlghan, 3. W. and Ritchie, D. W. The C 
Programming Language Prentice-Hall, New Jersey, 1978 

2. Gllbreath, J. A. A High Level Benchmark. Byte 6(9): 
180-198 Sept. 1981 

3. Anderson, R. W. Flex User Notes. 68 Micro Journal 
3(9): 9-11 Nov. 1981 

4. Elbert, T. F. Simulation, Games, and Random Variables 
68 Micro Journal 3(9): 20-22, Nov. 1981 



10 Iterations 



1899 primes 



The command line In the "shell" provides switches (-a, 
-c, -I, -n) which permit absolute or relocatable output 
and other features. Following assembly, the 6809 source 
file (sleve.s In this example) which occupies 98 sectors 
may be deleted leaving only ttie executable file (sieve 
•cmd) which occupies 15 sectors. 

A comparison among this compiler, Ouggers C 
version 2.1, previously reported 6809 Pascal compilers 
(from 68 Micro Journal, Nov. 1981) running at 1 Mhz and 
Z80 compilers running at 4 Mhz (from Byte Sept. 1981) is 
shown In Figure 1. The Telecon C compiler Is the 
fastest for the 6809 and does relatively well against the 
Z80 compilers. 

Another benchmark tor computing random 
numbers using a linear congruent sequence Is given In 
Figure 2. This program produces a sequence of 126 
random Integers and test the speed of the single 



Figure 1 Prime Number Benchmark Comparison 

Coapiler Execution Tim Total Bytes 

Digital Research PL/1 14. • »ecl 5977 



tihitesaiths C 


1S.S sect 


7384 


BO Systees C VI. 32 


49.5 seel 


3932 


Telecon C 


43.4 sec 


13484 


Buggers C V2.1 


45.4 sec 


21784 


TSC Pascal 


59. t sec 


14334 


Oaegasoft Pascal 


bb.t sec 


2445 


Dynasoft Pascal 


143.1 sec 


1491 


Lucidata Pascal 


159.0 sec 


3929 



t 4Miz m. 
Figure 2 Randoa Nuaber Benchmark Proof ai 

•include (f.stdio.h) 

int r i nt H 2i ), seed, an, en, eod, niter; 

•a i n 1 ) 

< int i ( »n,iter,k, count; 

seedMMj 

an»3; 
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cn-0; 

tod»l27; 

niter«lf ; 

printfdd iterations\n', niter); 

♦or(iter«l;iter<»niter;iter*t| 

{ xn=seed; 

*or(t=«;<-l25;i**> 
{ xn'UnlmunlZiod; 
rint[i)'xn; 
count* I; 

lor(k«l;k<«i;k»0 
[ il(rlfltfi]!*rint(k]) count**; 
) 
) 
1 
printft'VnX randoi integers', count); 



TYPE 



DRIVE 



SIDE 



FLEX DRIVE 



) 



Figure 3 Randoi Mutoer Benchmark Comparison 
Coipiler £«ecution Tiae Total Bytes 



Buggers C V2.1 


24.6 sec 


13864 


Telecon C 


31.2 sec 


5613 



Editor's Note: Since this was set we were I nformed ttiot 
Telecon systems has decided not to support 0S9 at Hi Is 
time. Interested users In an 0S9 version should contact 
Telecon direct. 

DHW 



SIMPLE WINCHESTER INTERFACE 

The following software £ hardware can be used as a 
guide to connect a Winchester hard disk drive to a 
6809 system. The system consists of a Percom SBC-9 
MPU, a Boaz 64k ram, a Western Digital W0ID00 
controller & a Shugart SAI002 5 meg drive. (The 
last two Items are available from computer Dynamics 
for about $1 100. > The entire system- cpu, drive, 
controller, 64k ram, back plane £ power supplies 
cost less than $16501 The Winchester controller 
connects directly to the Percent's buffered 10. A 
description of the software Is: 

HAR0F0RM- Formats the disk, links, checks for 
errors 4 sets up the system Information sector & 
directory. 

FDR I VERS- The disk driver £ terminal 1/0. 



WINCHESTER 

WINCHESTER 1 

FLOPPY t 
NOT USED IN THIS VERSION 



The requirements 
control lor are: 

+5 volts- 



of the power supplies for the 



3 amps for the control ler £ 3 amps for the each 5 
meg drive used' The current varies by about two 
amps while stepping, so this supply should have 
short lengths of 14 wire. 

+24 volts- 



3 amps max. Shugart says 24 volts +/- 3 volts. 
Although this drive may work at 21 volts, It will 
not tolerate more than iOOmv of ripple. This supply 
must be very well regulated as the very high speed 
stepping rates cause high peak currents ■ 



-8 to -15 volts- 



The drive has an on board regulator, so get this 
from the host along with the buss. 

Headaches: 

The first problem occured when I attempted to do a 
high speed restore. Normally during a seek the 
drive will accelerate £ decelerate to the desired 
track. During a restore the drive does not know In 
advance where the destination Is and cannot 
decelerate. During a restore a slower stepping rate 
must be used to prevent the drive from crashing past 
the op to- detector. The drive does a power-up 
restore £ the controller does It's own error 
recovery, so one seldom needs to restore the drive. 

A sloppy 24 volt supply caused a few seek errors £ a 
lot of head scratching. 

The only other problem was with the drive Itself. 

There was a bit of solder mask on the edge connector 

foil which caused some problems until I scraped It 
off. 

Because this system has never made an error I do not 
verify any writes, but I do a disk test every few 
days. (CFAST will test the disk In 35 seconds) A 
write verify requires a complete disk revolution 
before another sector can be written, resulting In a 
very slow write time. 

The above software Is available on 5" or 8" disk for 
$15. An SS-30 Interface card (unpopulated) Is 
aval lable for $25 



PUTLDR- Writes whatever (the 
$C100-$CIFF to track 0, sector 1. 



loader) Is at 



KI.0A0ER- Append this to TSC's loader, assemble, 
GST It and use PUTLDR to put It at track 0, sector 
one. 



HBO0T- 



Boots FLEX from side 0. 



CFAST- A program written In C which prompts the 
user for an Interleave number, checks the disk for 
CRC errors and reports them, (useful for floppies 
too.) This program Is not necessary to get the 
system running. 

Selecting drive selects side of the SA1002 £ 
access to drive I selects side 1 of the Shugart. 
IE: 



DIRECTORY OF DRIVE NUMBER 3 
DISK: WINDIEST #1 CREATED: 



I9-JUL-82 



FILE/ NAME TYPE BEGIN END 



SIZE 



DATE 



1 


README 


.TXT 


01-01 


01-02 


2 


19-JUL-82 


2 


COVER 


.TXT 


12-06 


13-08 


13 


20-JUL-82 


3 


PUTL0R 


.TXT 


08-06 


08-09 


4 


19-JUL-82 


4 


HARDF0RH 


• TXT 


05-08 


08-05 


28 


19-JUL-82 


5 


HL0A0LIB 


• TXT 


08-OA 


09-04 


5 


19-JUL-82 


6 


HBOOT 


• TXT 


09-05 


09-09 


5 


19-JUL-82 


7 


CFAST 


.TXT 


O9-0A 


OE-09 


50 


I9-JUL-82 


8 


CFAST 


.CMO 


0E-0A 


10-09 


20 


I9-JUL-82 


9 


CFASTTST 


.TXT 


10-0A 


12-05 


16 


19-JUL-82 



FILES-9, SECT0RS«143, LARGEST=50, FREE=197 
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Robert Zeff 

Zeff Advanced Products Corp. 

2135 Stone Ave. 

Modesto, Co. 95351 

(209) 577-4268 



UffMItH mUMM 







Tin w*ncia f*owcls CD, 
kWt'tr* MVVIt t*t*ht 



Editor's Note: This was submitted by Bob Zeff as a 
follow up to the advertising of Computer DYNAMICS, 
Greer, S.C., last month. Also see their advertising 
this issue. 

The Interface drawing and a copy of the directory of 
the disk with the software, as received, are shown 
here. Due to space requirements, It Is Impossible to 
run the complete source programs as an article. I 
therefore recommend that If you are interested in 
this project, then you might consider ordering the 
Information (source and binary) direct from Bob 
Zeff, address as above. 
DMW - - - 

SPEAK & SING 



Better than a year ago we received, for review, the 
Speech Systems Speak 'N* Sing 2 synthesizer board for 
the S30 bus. Due to a possible mix-up, on our part, the 
review of this product Is Just now being published. For 
thls we apologizel 

We have tested this board In both I and 2 mhz systems, 
both 4 and 16 byte address configurations and it and all 
the supplied software <whlch there Is a bountiful supply) 
worked without error. 

The heart of the system and the most expensive Is the 
SC-01 Speech Synthesizer (about half the cost of the 
board) which sells for $219.95 assembled and tested with 
manual and diskette containing ali the necessary 
software to program and operate the board, either for 
speech or music. Two additional music and sound effect 
diskettes are available with single and 4 voice music 
selections as well as some sound effect programs. 

The board as received Is addressed (software) to 
function In slot #2 of the S30 bus position. If the 
board is placed In any other slot there are t-wo ways In 
which It can be accessed. First, each time yoti call a 
binary program It prompts for the I/O board slot, this is 
to be answered with the port i. Second, most all 
programs have Included the source file. This allows the 
user to change the port address In sourae and then 
assemble the binary file. Of course programs running In 
TSC Extended BASIC need only the port assignment 
changed In the BASIC source. We found that all of the 
BASIC programs furnished use line #t20 as the port 
assignment line. Most binary programs have the port 
address at either SCUD or J02BI ■ 



BASIC 

120 P0=HEX("E020"> : REM PORT ADDRESS 

change to 

120 P0=HEX("E0XX") : REM 'XX' Is slot address 

MANUAL 

The users manual furnished is very complete. It starts 
out by explaining some hardware considerations that may 
be necessary on some of the older Standard S50 Bus 
computers. In fact we know of one user who after 
Installing the simple capacitor fixes shown In the manual 
discovered that a lot of previous "glitches" went away. 

The manual consists of nearly 60 pages of detailed 
instructions on programming the board. This brings us 
to an Important program furnished that should be 
explained at this point. 

SSEDITOR 

The SSEDITOR Is a special program (furnished on the 
supplied diskette) that allows fast and efficient 
programming of the board. It Is referred to as a 
'Phoneme' editor. An 800 word dictionary Is also 
supplied. This dictionary allows the Immediate 
developement of words, sentences and other speech 
functions and Is accessed automatically by the editor. 
The dictionary being a standard ".TXT" file may be 
amended as necessary by the user. When entering the 
editor the port address of the board may be Indicated by 
answering the 'PORT?' prompt by either the port number 
or the hex address of the board assigned port. Having 
answered the port query the editor comes up In the 
"HELP" page node, this node can be recalled as required 
I ndlcates the following commands 



up arrow 

+ CMD 

A 

C 
Mode 

D f 

E 

G NAME 

H 

I t PH 

K 

L 



P 
Printer 

R 

S NAME 

T (1,2,3,4) 

V 



MSG 



Enter Command Mode 

Exec FLEX command 

Enter Append Mode 

Clear Buffer, enter Append 

Delete Phoneme /XXXXX 

Exit to FLEX 

Get Disk File 

HELP Listing 

Insert Phoneme(s) behind # 

Key Words I splay 

List Phoneme Buffer 

Output Message to Printer 

Print Phoneme Buffer on 



Remove Inflections fro* Buffer 

Save Fl te to Disk 

Talk Out Buffer 

Vocabulary DEMO <esc): 
The "up arrow" serves as the prompt In the command 
mode, where most of the programming Is done. The 
commands available are then called as shown above. For 
example If the "V" command Is called then the system 
speaks ali the words (BOO) In the dictionary. This alone 
requires about 7 minutes of listening. The "^SC" key will 
abort this at any time. The editor establishes a buffer 
on the disk assigned as the work disk. Here Is where ali 
the words that are either used from the dictionary or 
written by the user are held for testing, editing, etc. 
Example; If we should enter the APPEND mode by typing "A" 
then we could append, to the end, whatever Is In the 
buffer. 

THIS 
•IS 
•A 
'TEST 

Would be appended In the buffer. The " ■ " Is 
Inserted before each word to tell the editor that the 
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text Is a word and not phoneme code. If the words (any 
or all) are In the editor they would be used in their 
phoneme coding but displayed In word form. If any of the 
words are NOT In the dictionary then the user Is 
Informed "NOT IN OICH CNARY". At this point the user will 
code the word In, In phoneme code. To exit the APPEND 
mode 1ype In (up arrowlT and the buffer will be output as 
speech. One other Important aspect of this type 
programming Is that the words are not automatically 
entered Into the buffer with spaces between words or 
sentences. This is accomplished as: 

'THIS* 
'IS* 

'A* 
'TEST* 

The •**" Indicates that spacing, normally about 47 
milliseconds In time. Is to be Inserted between each 
word. Also the following could have been typed In; 

•THIS IS A TEST. 

It would be reproduced as the example above. One 
other nice function Is that the "." is noticed by the 
program and a 185 millisecond pause is Inserted, knowing 
that the pause between sentences Is longer that 
between words. 

Additionally the actual phoneme could have been typed 
in, of course necessary If the word Is not In the 
dictionary or you desire a different Inflection to the 
word; I.e., Texan, Southern, Yankee, etc. The normal 
dictionary speaks 'mid-western American', what ever that 
Is ya-all. An example Is the word AMERICA: 

UH1 M EHI R 12 K UHI 
(AMERICA - Phoneme) 

To add some thing beside 'mid-western American' we 
would add Inflection levels (1-4). they would be entered: 

2/UHI 2/M 3/EHI 2/R 2/12 1/K 1/UH1 

The slash character is optional, but It helps 
readability. 

The "D" delete command allows a range specified such 
as 20- 45, meaning that all words (actual or phoneme) 
between the 20th to the 45th are to be deleted. The 
"K" command causes the "Keyword Index" page to be 
displayed. Example; the phoneme mnemonic TJ" sounds like 
the "B" In BAT or RUB. Believe me this Is a real help and 
makes typing code a lot easier. The index Is fairly 
extensive. 



constructed by actually recording the analog speech and 
then processing It by A/D methods and storing It In 
memory. This system Is by far the best quality and Is in 
fact used in digital recordings which are becoming the 
rave among music buffs. The drawback to this Is that 
the method Is very expensive In the utilization of memory 
and despite many different compression methods devised 
It still uses far more memory that the other two major 
schemes - 

Another method Is referred to as "linear predictive 
coding" and Is used by the Tl "Speak and SpelP" toy. The 
principle nature of this method takes advantage of the 
fact that human speech Is very redundant. There are a 
few major waveforms for human speech, linear predictive 
coding removes this redundancy and uses only the 
critical human waveform data. The primary disadvantage 
is that this method requires hardware that limits the 
vocabulary, as each word (as the system explained above) 
must be actually prerecorded and then processed by an 
A/D - D/A system. Most predictive systems are coded 
Into ROM and contain many standard words. However, the 
cost Is very high, per word, for the coding of special 
ROMs, something on the order of several hundred dollars 
or more per word, (or custom programming. This renders 
predictive coding schemes too expensive for the average 
micro-computer user. 

This brings us to the third method, which Is the 
scheme used by this board. This Is by the "Phoneme" 
method. The phoneme being an Isolated speech sound 
requires very little data to produce Intelligent speech. 
Also the vocabulary becomes almost limitless and is, for 
all practical purposes, limited only by the desires of the 
user and digital storage capacity available on the host 
computer system. Cost wise this Is the most effective 
method of generating speech. The heart of this board 
Is the SC-01 speech synthesizer chip. 

A short but useful and interesting (If you are Into 
speech synthesizing) section Is Included In the manual. 
This section goes Into enough detail concerning the 
different aspects of "phoneme programming" to give the 
user a feel for phoneme coding. 

Basically the board Is capable of producing 64 
different phonemes. These In turn are divided into 6 
categories; 

VOICED 

VOICED FRICTIVE 

VOICED STOP 

FRICTIVE STOP 

FRICTIVE 

NASAL 



All the other commands are fairly self explaining with 
the exception of the "W TALK command. The "T" command 
allows the buffer to be spoken by the system. Also the 
user may designate a certain point, in the buffer, at 
which the system should start speaking. Example; T26, 
means to start speaking with the 26th word In the 
buffer. Should the user type T2 26 then the words 
starting at the 26th word would be spoken but, the "2" 
scale Inflection would be used. Inflections that have 
other coded Inflections will still be spoken at the "2" 
scale. The Inflections are programmed so that the 
higher the Inflection number (1-4) the lower the 
Inflection. 



Example; VOICED phonemes are spoken using mainly the 
vibrations of the vocal chords. Phonemes that are 
produced by an articulator, such as the teeth, are 
known as FRICTIVE. The phoneme V* being an example. A 
special program Is Included THNGROJP" that speaks the 
different phoneme groups. Words are developed by 
str Inglng phonemes together. The beginner will soon 
find that by listing out the words in phoneme code and by 
listening to the programs provided, he/she will soon be 
coding phonemes quite proficiently. I do riot mean to 
Imply that It Is "Idot simple" but anyone who can program 
in assembler, 9ASIC or any other language can soon catch 
onto phoneme coding. If I can, anyone canl 



SPEECH SYNTHESIS 

Needless to say that we are not going to cover the 
entire subject of "speech synthesis" as It would require 
far more pages than are in this Issue. However, I will 
touch on a tow Important aspects of this subject. 

There are several ways In which speech may be 
programmed Into a computer. The "waveform" method was 
one of the first used. The voice waveform Is 



A normal coding session consists of first determining 
If the desired words are in the dictionary (actually you 
will be Informed If they are not). Say out loud each word 
as It Is being coded. Repeat as necessary until you 
begin to "feel" what the word sounds like. This requires 
a little getting used to at first, also orher people (as 
well as most dogs and cats) will, at first, think you have 
suddenly become a stroke victim or something, vainly 
trying to communicate, however, a short explanation on 
your part (In plain, not phoneme, language) should clear 
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the sir, more so with other humans rather than pets. 
Hy dogs still sit up and give me that special look each 
time I get into a coding session, fact is I honestly 
believe that they now understand some words in phoneme 
sound better than in my normal English!?). 

Once you hove what you feel is the proper code for the 
word then you con hove the editor speak It back, Just In 
case. As strings of words are developed and played back 
for approval it will be discovered that things are "really" 
getting easier. Because of tlie extensive possibilities 
allowed by the programs furnished, I will not attempt to 
cover coding any deeper, however, It should be pointed 
out that coding in phonemes Is actually much simpler than 
it first appears. Needless to say, the 800 words In the 
dictionary you receive (as well as those you can add 
after you are satisfied that they are eorrect) go a long 
way In making coding a simple task, once the basics are 
understood. 

DEMO PROGRAMS 

The diskette furnished has over 300 sectors of 
programs, Including the SSEDITOR. Many of these are 
music as well as speech, in fact a large potion of the 
manual is devoted to programming music (again with an 
editor "MUSICEO") as well as speech in assenbler and TSC 
Extended BASIC". Also included are some neat games and 
such. One colled MATHTUTR.BAS keeps my grandklds 
enthralled by the hours. It Is a simple program that 
gives the choice of addition, subtraction, division and 
multiplication. The user Is allowed to limit the range of 
numbers so that It con be enjoyed by the younger as well 
as the more advanced. It presents the problem on the 
CRT screen and also speaks the problem at the same 
time. If the answer is correct a congratulation type 
reply Is given by the computer, of which there are 
several. If the answer Is not correct a firm but polite 
reply from the computer Is given to the player and 
another attempt is called for. The computer being able 
to speak holds their attention far longer than Just a 
plain CRT display. I honestly feel that speech could do 
more for CAI "Computer Assisted Instruction" than any 
one other single aspect of the entire learning process, 
as applies to CAI. 

Other programs furnished are HI -L0 (game) Waveform 
Speech (requires a separate D/A converter JPC type) 
this as explained previously is by far the highest fidelity 
method available, but is hard on memory. Also are some 
music demonstrations, such as 

MINUET IN G 4 Voice 

REGARDS TO BROADWAY 4 Voice 

REGARDS TO BROADWAY I Voice 

DARLING CLEKENTiNE i Voice 

TOP Of OLD SMOKEY i Voice 

The music editor makes programming music easy. Tim 
music editor furnislied with the board is a single part 
editor. A 4 part editor Is available but we did not 
receive It for review so I can not tell you at this time 
how It actually works. Even the single voice editor 
al tews "stereo" music, however two boards or one of their 
SING "N" STEREO boards are required. As this review Is 
done on the SS-t board, again I can not tell you much 
about the others. 

A special program "PLAY" Is included, this allows all 
binary music to be played as a command function In FLEX". 
Also included are several "sound effect" programs; STORM, 
SIREN, HORSE, PLANE, PHASOR. Some In assembler, with 
source or BASIC. 

Additional programs furnished allow speech data 
developed In the S SKI TOR and saved to disk to be spoken 
by the computer by the TALK command. Others are 
TALKFIFO which uses a FIFO buffer of 64 or less phonemes, 
the entire string can be stored In less than 1 
millisecond. This frees up processor time. 

TALKMO allows the system to process speech In an 



Interrupt system. The manual Includes Instructions on 
hardware configuration for the board's PIA. 

TALKVARY allows words to be spoken and their speed 
controlled for demonstration purposes* 

TALKFILE allows the users to listen to a phoneme file 
previously saved out of the editor, in other words, once 
a speech file is saved to disk it can be spoken by the 
computer by simply calling TALKFILE and the file. 

SETSPEED allows close calibration of phonemes. 

ALLPHNS reproduces all 64 phonemes. 

HARDWARE 

The SS-1 board has full capability for speech, music 
and sound effects. Actually it Is two circuits. One a 
digital to analog converter (DAC) is driven by the A side 
of a PIA, and the other is a phoneme speech synthesizer 
driven by the B side of the PIA. 

The output of the DAC ranges from to 5 volts 
(reference and supply voltage). It is considered an 8 bit 
converter as It is attached to 8 lines of tlte PIA, thus 
allowing 256 different voltage levels In tlte range 0-5 
volts. As mentioned previously "waveform" speech will 
require an additional AD converter, such as the JPC AD- 
16 unit (see JPC advertising - 68 Micro Journal). The 
FIFO buffer is composed of two ICs 3341 64 byte FIFO, the 
phoneme chip an Interface circuit and the driver (PIA). 
The FIFO buffer holds 8 seconds of speech. Additional 
time can be had by using the computers memory and the 
Interrupt programs provided. 

All 8 lines of the ■H" side of tlte PIA are used to drive 
the speech synthesizer. Six of these lines encode one 
of the 64 phonemes- The remaining two encode the 
Inflection scale (1-4). 

The remainder of the circuitry does the audio summing 
and amplification (2 watts nominal). 

Three pots are mounted on the top of the board for 
easy access, they control: volume, balance and the master 
clock frequency of the speech synthesizer. 

A five pole DIP switch is mounted on tlte board to 
enable or disable several functions of the board. The 
functions affected are the D/A portion as to its control 
of the speech speed. This switch position allows 
simultaneous play back of speech and music. The 
remainder of the switch controls the interrupt line of 
the host computer system, one for each side of the PIA. 
Also the switch allows the PIA to control the NHI line of 
the computer for both the A and B side. 

ADDITIONAL SOFTWARE 

Two other disks were Included In our review package. 
They both sell for S29.95 each and contain games, music 
(4 voice, which Is very pleasing) and special sound 
effects- Source Is Included for both binary and BASIC 
programs. They ore: 

SF-I Optional Software 
Consisting of 25 different programs. 

SF-2 Optional Software 

Consisting of 18 additional programs. 

While space constraints will not allow a detailed 
discussion of the programs contained on the two 
additional diskettes It Is our Itearty suggestion that 
they be purchased with the board as they not only have a 
wealth of programs but the source listings are valuable 
In learning the more advanced processes in fully fclng 
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the system- 
Additional Information concerning the SS-1 SPEAK "N" 
SING board can be secured from: 



SPEECH SYSTEMS 
38 W. 255 Deerpath Road 
Batavie, II. 60510 
(312) 879-6880 

The price. Assembled and Tested, Is 1219.95. 

The quality of both the software and hardware Is above 
average. We have run this system now for over a year 
and have not experienced any soft/hard failures. Again I 
regret that this review was delayed. However, It did 
allow us to Include some functions that were not In our 
original package and It attests to the durability of the 
product. 

Staff - 68 Micro Journal 
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Converting 6800 Assembler Language 
to 6809 Assembler Language 

by E. M. Pass, Ph.D. 
Computer Systems Consultants, Inc. 
1454 Latta Lane, Conyers, GA 30207 
Telephone Number 404-483-17 17/4570 



GENERAL 

The conversion of 6800/1 assembler language programs 
to 6809 assembler language programs Is an Important 
topic. The discussion below attempts to structure 
this process and provide assistance to those 
attempting to do so. It will be divided Into the 
fol lowing conversion phases: 

basic conversion; 
non-basic conversion; 
optimization. 

BASIC CONSIDERATIONS 

Most 6800/1 mnemonic Instructions have an Identical 
6809 symbolic representation and Interpretation. 
This Is to be expected, since the 6809 Is Intended to 
be generally upward-compatible from the 6800/1. 
These Instructions thus require no further attention 
In terms of the basic language process. 

A few 6800/1 Instructions have an Identical 6809 
representation but non- Identical Interpretation. 
This may present difficulties In terms of the 
non-basic conversion considerations. These 

Instructions should be recognized during the basic 
conversion process so that the problems they create 
may be better addresses during the later conversion 
process. They are the following: 



ASR,LSR,ROR 
CMP, NEG, SBC, SUB 
SMI 
TST 



6800/1 affects V flag 

6800/1 clears H flag 

6809 stacking order Is different 

6800/1 clears C flag 



ABA 






PSHS B 




ADDA ,S+ 


ASLD 






ASLB 




R0LA 


CBA 






PSHS B 




CMPA ,S+ 



CLC 

CLI 

CLV 

CLZ 

CPX _ 

DES 

DEX 

INS 

INX 

LDAA 

LDAB 

LSRD 

PSHA 
PSHB 
PSKX 
PULA 
PULB 
PUIX 
SBA 

SEC 

SEI 

SEV 

SEZ 

STAA 

STAB 

TAB 

TAP 

TBA 



The remaining 6800/1 Instructions have different 6809 
symbolic representations, or none at al I. Depending 
upon the circumstances. It may be desirable to 
provide less than Identical 6809 Interpretation for 
certain Instructions. These Instructions are as 
follows: 



AN0CC $FE 

ANDCC $EF 

ANDCC JfD 

ANDCC SFB 

CMPX _ 

LEAS -$01, S 

LEAX -$01, X 

LEAS $01, S 

LEAX $01, X 

LDA _ 

LD6 _ 

LSRA 
R0RB 

PSHS A 

PSHS B 

PSHS X 

PULS A 

PULS B 

PULS X 

PSHS B 
SUBA ,S+ 

0RCC $01 

ORCC $10 

ORCC $02 

ORCC $04 

STA _ 

STB _ 

TFR A,B 
TSTA 

TFR A,CC 

TFR B,A 
TSTA 
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1PA 

TST _ 

TSTA 
TSTB 

TSX 

TXS 
HA I 



TFR OC.A 

TST 
ANDC^ JFE 

TSTA 

ANDCC JFE 

TSTB 
ANDCC SFE 

TFR. S,X 

TFR X.S 

CWAI JFF 



Note that the TST Instruction Is Included In this 
table to Indicate Its 6809 symbolic representation. 
The other 6600/1 Instructions with Identical 6809 
representations are not normally provided additional 

processing. 

NON-BASIC CONSIDERATIONS 

The conversions discussed In the previous section 
ware generally of a rather clerical nature. For many 
programs, no further work Is necessary to complete 
the conversion. However, due to non-identical 6809 
Interpretations of sane of the 6600/1 Instructions, 
the basic conversions are not sufficient In many 
cases, and more complex conversion procedures must be 
used. 

These non-Identical Interpretations arise In several 
manners. One Is In the non- Identical Instruction 
Intarpratatons of the following Instructions: 



ASR.LSR.ROR 

CMP, NEG, SBC, SUB 

CPX 

SMI 

TSX 

TXS 



6600/1 affects V flag 

6600/1 clears H flag 

6600/1 sots only Z correctly 

6609 stacking order Is dlfferen 

6600/1 sets X to S+l 

6600/1 sets S to X-1 



Although the 6609 Interpretation of the 6600/1 
Instructions could be made Identical with the 6800/1 
Interpretation, this Is not usually done. The extra 
6809 code In all cases Is not considered worth the 
reduction In problems In a snal I number of cases, nor 
Is It necessarily considered desirable. Even If the 
Interpretations were made Identical, not all of the 
conversion problems would be solved, due to 
architectural differences between the processors. 

The non-basic conversion procedures generally Involve 
re-dabugglng the converted code, looking for 
situations In which the condition code register does 
not contain the expected contents, the stack pointer 
Is off-by-one, ate. Since most of these situations 
are associated with certain Instructions or sequences 
of Instructions, they should be generally easy to 
locate. 

SPECIFIC PROBLEM AREAS IN CONVERSION 

There are several areas of concern In the conversion 
which ere not necessarily associated with certain 
Instructions or sequences of Instructions, and thus 
may cause problems In subtle manners which may be 
relatively difficult to locate. Several areas are 
discussed below. 

The format of the condition coda registers on the 
6800/1 and 6809 are Identical except for the 6809 E 
and F flags, the high-order two bits In the register. 
These bits are always 1 on the 6800/1, but not on 
the 6809. Either assuming that the bits are I or 
modifying them may causa processing errors. 



The stacking order during Interrupt and SWI 
processing differs on the two classes of machines. 
On the 6600/1, the stacking order Is as follows 
(lower to higher addresses): 

CC.B.A.XH.XL.PCH.PCL 
whereas, on the 6809, the stacking order Is as 
fol lows: 

CC.A,B,DP,XH,XL,YH,YL,UH»UL,PCH,PCL 
In addition to the five additional bytes pushed onto 
the 6809 stack, the order of the A and B registers Is 
reversed from the 6600/1. 

The S register on the 6800/1 points to the memory 
address one lass than the last Item pushed onto the 
stack, whereas the S register on the 6809 points to 
the memory address of the last byte pushed onto the 
stack. This may cause problems with the TSX and 7XS 
Instructions and with accessing parameters to 
subroutines. Interrupt handling code must take Into 
account both the 6809 stacking order and the fact 
that the S register points to the top of the stack, 
not one location below. 

External addresses, such as for the 1/0 and operating 
system, will probably be different between the 6800/1 
and 6809 Implementations. 

The number of bytes required to express 6809 programs 
Is normally larger than the number required on the 
6800/1. This may cause difficulties In attempting to 
fit programs Into specific sizes, such as In PROM'S. 
It also may cause assembly errors due to 
out-ot-range branches, which may be corrected by 
using the 6809 long branch Instructions as required. 

OPTIMIZATION OF 6809 CODE 

Because of the larger Instruction set and choices of 
address I nq modes on the 6809, many 6800/1 programs 
may be significantly Improved once converted to the 
6809. Generally, this optimization process Is 

performed after the converted program has been 
successful ly debugged on the 6809. It can, however, 
be performed during the conversion process. The 
discussion below addresses some of the most cannon, 
easiest optimization procedures for converted 6800/1 
programs. 

Convert contiguous sequences of LEAX or LEAS 
Instructions Into the equivalent single Instruction, 
On the 6800/1, the easiest manner In which to 
Increment or decrement the X or S registers by a 
small amount Is sometimes to code multiple DES, DEX, 
INS, INX Instructions. After conversion, these 
became 6809 LEAS or LEAX Instructions and may be 
combined. The relative effect on the cond It Ion-coda 
register flags will generally be zero. 

Combine LEAX or LEAS Instructions with nearby or 
adjacent Indexed Instructions when the effect Is a 
pre-decrement or post- Increment Index operation by 
one or two. The effect on the condition-code 
register flags must be considered, as the Index 
modification will then no longer affect the 
condition-code register. 

Combine sequences of Instructions Involving the A and 
B registers Into the equivalent sequence Involving 
the D register, when possible. Often on the 6800/1, 
load, store, compare, add, subtract, and other 
operations operate on 16-blt fields between memory 
and the A and B registers. On the 6809 these 8-blt 
operations can often be replaced by true 16-blt 
operations belween memory and the D register. The 
condition-code register contents will almost 
certainly be different after the combination of 
Instructions and must be considered. 

Combine contiguous sequences of PSHS or PULS 
operations Into a smaller number of PSHS or PULS 
operations, when possible. Regardless of the stated 
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order of registers In the 6809 assembly 
representation of an Instruction, registers are 
always pushed and pulled (in a given 6809 
Instruction) to maintain the stacking order described 
above, although not necessarily all of the registers 
will be stacked or unstacked . 

A sequence of PULS Instructions may be combined with 
a following RTS Instruction by appending n ,PC" to the 
end of the last resultant PULS Instruction. A pull 
of a register followed immediately by a push of the 
same register may often be replaced by a load of that 
register from the top of the stack (,S), although the 
condition-code register contents will be modified by 
the load, but not by the pushes and pulls. A push of 
a register, followed by a pull of a different (but 
same size) register may be replaced by a transfer 
froit the first reqister to the second, without 
changing the contents of the condition code register. 

Look for longer sequences of Instructions, especially 
those Involving movement or comparison of contiguous 
bytes In memory, which may be replaced by 6309 code 
which uses the Y and U registers to avoid extra saves 
and restores of the X register. Especially In 
time-critical areas, this class of change has the 
potential for more substantial improvement of 6809 
code than does the other areas, although It may be 
more dl f f Icult, 

As Is the case with any program change, the optimized 
program must be thoroughly retested. 

SUMMARY 

The discussion above attempted to structure this 
process and provide assistance to those attempting to 
do so. It was structured in the following manner: 

basic conversion; 
non-basic conversion; 
optimization. 



CONTINUED FROM LAST MONTH 



Home Acct Prog 

Part III 

ERNEST STEVE WATSON 
11701 ST. CHARLES BLVD. 
LITTLE ROCK. ARKANSAS 72211 



OR 



F. DALE BRADY 
7729 BRAQLEY DRIVE 
LITTLE ROCK, ARKANSAS 



72209 



REM THIS PROGRAM READS IN FROM A DATA FILE 

INFORMATION 
20 REM CON ERNIN6 THE PROPOSED BUDGET FOR ALL INCOME 

AND 
30 REM EXPENSE ACCOUNTS DURIN6 A ONE YEAR PERIOD. IT 
40 REM THEN COMPARES A PRORATED BUDGETED AMOUNT KITH 
SO REM THE ACTUAL EXPENSES INCURRED YEAR-TO-DATE, 

PR1NT1N6 
40 REM THE CURRENT DIFFERENCE AND THE PROJECTED 

AMOUNT 
70 REM OF SUCH DIFFERENCE FOR THE YEAR. 
75 DIGITS 5,0 
B0 PRINT 'BUDGET PROGRAM' 
90 PRINT 

100 PRINT 'ENTER THE NAME OF THE GENERAL LEDGER FILE' 
110 PRINT 'FROM MH1CH THE COMPUTATIONS MILL BE MADE' 
120 INPUT 'FOR EXAMPLE '6LI0B1.DAT' \GL» 
130 OPEN OLD GLt AS I 
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MO PRINT 

ISO PRINT 'ENTER THE NAME OF THE BUDGET DATA FILE' 

140 INPUT 'FOR EXAMPLE ' BUDGETB1 . DAT" , BF* 

170 OPEN OLD BFI AS 2 

100 PRINT 'ENTER THE EXPIRED AMOUNT OF THE YEAR TO 

DATE' 
190 INPUT 'AS A TOTAL OF DAYS', P 
200 P=P/345 
210 ON ERROR GOTO 400 
220 INPUT I2,A,A»,B 
230 X=X4i 
240 GOTO 220 
2S0 CLOSE 2 
240 OPEN OLD BFI AS 2 
270 DIM AU>,MII\B<I1 
280 FOR hi TO I 
290 INPUT 12, All), Aid), BID 
300 NEXT 1 
3)0 CLOSE 2 
320 ON ERROR GOTO 420 
330 DIM Bid) 
340 INPUT ll.At.AH.Bl 
3S0 IF AH 400 THEN GOTO 340 
340 FOR 1=1 TO I 

370 IF AUAIDTHEN Bd)=BII)IP:B) I1)=B):GDT0 340 
3B0 NEXT 1 
390 CLOSE 1 

400 PRINT ■A/C , jTAB(4)j 
410 PRINT "ACCOUNT' ; TAB i 15); 
420 PRINT •BUD6ET':tAB(J2); 
4J0 PRINT ■ACTUAL';1AB<39>; 
440 PRINT "QVER/';TABU5>; 
4 PRINT •PROJECTED' 
440 PRINT , N0.':TAB(4li 
470 PRINT ' NAHF. *;TABl2 »; 
480 PRINT 'AMOUNT'; TAB (32 1; 
490 PRINT 'AMOUNT; TAB (39); 
500 PRINT 'UNDER';TAB(45)i 
510 PRINT 'FOR YEAR ' 
520 PRINT 
522 V*='llllf 

524 Zi=CHRi<92)*' '*CHRi(92) 

530 FOR 1=) TO I 
535 IF Ad K 400 THEN GOTO 580 
537 IF BM1X0 THEN Bl 1 1)=B1 d) M-I) 
53B IF BI1X0 THEN Bdl'Bdlt (-11 
540 PRINT Ad);TAB(4>; 
550 PRINT USING 2i,AiU>:TAB(25)i 
540 PRINT USING VI,B(I);TAB(32I; 
545 B4'B4iBM) 

570 PRINT USIN6 vi,81 (I);TAB<39); 

571 82:82*81(1) 

572 PRINT USING Vt, IB1 d)-B(I) );TABl45); 

573 B4=BA*(BH1)-Blin 

574 PRINT USING VI.Il/PIKBUD-Btl)) 
574 B8=B8+((I/P)MB1U>-B(I>>> 

5B0 NEXT I 

5B2 PRINT 

5B3 PRINT TAB 15); 'TOTALS'; 

584 PRINT TAB 1 25): 

SBS PRINT USING vi,B4;TAB<32); 

584 PRINT USING Vt,B2;TAB(39); 

587 PRINT USING V»,B4;TABl45); 

588 PRINT USING VI.BB 
590 END 

400 IF ERROB THEN ON ERROR 60T0 
410 RESUME 250 

420 IF ERROB THEN ON ERROR GOTO 
430 RESUME 390 

REM BALANCE. BAS 

15 REM 1/11/82 

20 CL»*CHR»(27)*'E' 

30 NI=40 

40 PRINTCLI 

50 PRINT:PR1NT 

40 REM 6ET YI'YEAR,Pt'KNLE6 HONTH.HMCURRENT MONTH 

70 OPEN' 1. YEAR' AS1:GET#1,R£C0RD1 

80 F IELDI 1 , 2ASTN* , 2ASCY* . 3ASCMI . 3ASPNI, 40ASCN* 

90 YIsCVTH(CYI) :h=PM$:M-CIII:NMCN* 

100 CLOSE 1 
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110 REM 6ET S12E OF 6ENLEE FILE AND Did VAR. 
120 0PEN0LD'!."+P«+ , .6L* AS1 

130 BETH, RECORD! :FIEU)ll,2AS»:«*EV7tt 11*1 

MO DIHNI<n>,AIUI),Ami 

ISO REN REAO IN 6EN LE6 

1 6ETI1,RECORD1:6010IBO 

170 6ETII 

ISO F0*S1=0TD7 

HO F I ELDI 1 . Sll 30AS 2* , 2AS6N* , 20AS6M , 8ASGT I 

200 IF6H*="0RCVTU<6NH=OMN24O 

210 IIMIM 

220 Nimi*CVTlI(6N*):AI<Il)=6r1«:A<Il)=CVTIF(6T«) 

230 1F1I=IITHEN260 

240 NEITS1 

250 6010170 

260 PRINTCLt 

270 PR1NT:PRINT 

2B0 PRINTTAB(2S);Nt 

290 PRINT:PRINTTABJ25)j««:' 1,';Y1 

300 PRINT;PR1NT 

310 PRINT'ASSETS' 

320 PRINT 

330 FORU=1TOI1 

340 IFNII1I)>=200THEN390 

350 IFAUI)*0THEN380 

360 60SUBB70 

370 TA*TA*A(U) 

360 NEK Til 

390 REN 

400 fl*= , TOTAL ASSETS*:A*TA 

410 60SUB690 

420 60SUB900 

430 PR1NT:PR1NT'LIABIL1TIES" 

440 PRINT 

450 F0RIIMITOI1 

460 IFNItU»*300MN5IO 

470 IFA(II)*0TttN500 

480 60SUB870 

490 TL=TL4A(U) 

500 NEITU 

510 A«i'T0TAL LIABILITIES' :A=TL 

520 60SUBB90 

530 PRlNTtPRINT'EOUIlY* 

540 PRINT 

550 FORU-IZTOIZ 

560 IFNllIZUMOOTHENilO 

570 !FA(II)=0THEN600 

580 60SUBB70 

590 TE=TE*A(I1I 

600 NEXT II 

610 A«='TOTAL EOUITY":A*TE 

620 60SUBB90 

630 AI='TOTAL LIAB t EOUITY* : A=TL+TE 

640 60SUB900 

650 PRlNT:PRINT:F0RI=lT0(KZ-3) :PR1NT* *"; :NEITI 

660 PRINTiPRINT'EIPENSE* 

670 PRINT 

660 FORU'IITOII 

690 1FNI(1I)>=500THEN740 

700 1FA(U)=0THEN730 

710 60SUBB70 

720 TI=TI*A(II) 

730 NEITIZ 

740 A«='TOTAL EIPENSES":A*TI 

750 60SUB900 

760 PRINT:PR1NT'INC0KE* 

770 PRINT 

7B0 FOR 11= I II Oil 

790 IFNIUI)>*600THENB40 

BOO 1FA(II)*0THENB30 

810 60SUBB70 

820 TI=TUA(Il) 

830 NEI1I1 

640 A«=-TOTAL INCO«E*:A*TI 

630 60SUB900 

660 END 

670 PRINTUS1N6'\234567B90123456789\ 

llll,IM.ir,AI(H),AUI) 
880 RETURN 
B90 PRINTTJB<3>;AS;TAB(35);:PRlNTUSlN6'tMI,IH.ir,A 



: RETURN 
900 PRINT 
910 PRIMTIAB(tO)::FORX=lT0 LENIAIhPRlNT'f; 

iKITliFSin 

920 PN1KTTAB(10);A(;TABI4«); 

:PR1HTUS!NB'*MI,HI.II' A 
930 PRlNTTABflO}:;F<m=l!0LENlA*>:PRlNT'r; 

:NEITI:PRINT 
940 PRINTtPRINT 
950 RETURN 

REN EDIT6L.BAS 
20 CL«=CMR««27)*'E' 

24 PRINTCL* 

25 PR1NT:PRINT:PRINT 

26 PRINT'THIS PR06RAH CAN BE USED TO CHAN6E ACCOUNT' 

27 PRiNT'NAHE OR NUNBER, ALSO LIST ACCOUNTS' 
30 H=60 

40 REM BET Y= YEAR . BL*=BENLEB WONTH, H«=CURRENT MONTH 

50 OPENOIO'1.VEAR 1 'AS1:6ETI1,RECOR01 

60 F1ELU1,2ASTNI,2ASTY1,3ASTNI,3AST6I,40ASNI 

70 N«=N« 

60 ¥=CVT«X(TY$) :BL«=T6*:H*=TI1« 

90 CLOSE 1 

100 REH BET S12E OF 6ENLE6 FILE AND DIN VAR. 

110 OPENOLOM.'+BL^VBL* AS1 

120 BETII,RECQRDI;FIELDIl,2AS!*:n=CVmiZll 

130 DiMim), Mini, Aim 

140 REH REAO IN BEN LE6 

150 6ET II, RECORD! :60T0170 

160 6ETI1 

170 F0RSI=OTO7 

160 FIELDIl,SIt30AS2*.2ASBN*,20ASBM,8ASGT* 

190 1F6N«=" 1 0RCVT*I1EN*)=0THEN230 

200 i 1*11*1 

210 NHU)*CVTIIIBNI):AHa)=6H«:A(Ii)=CVTIF(6TI) 

220 1FIIMITHEN250 

230 NEITSI 

240 6010160 

250 PRIMTCL* 

260 PRINTTAB<N/2-12);"Edit the Beneral Ledger" 

270 PR!NT:PRlNTTAB(U/6l;'This intonation trot '; 

6L*;".6L Hie.' 
280 PRINT 

290 PRINTTAB(M/4);'l. Change account NUMBER' 
300 PRINTTAB<N/4);'2. Change account NAME* 
310 PRINTTAB(M/4);*3. List o< ACCTI/NANE" 
320 PRINTTABW4);'4. Return to MENU' 
330 PRINT 
340 PRINTTAB(H/4);'II YOUR CHOICE (1-41? '; 

:A*VAL<!NCH«(OH:PRINT 
350 IFAC1 OR A/4THEN340 
360 ONA60T0450,630,BOO,790 
370 REM ADD TO BEN LE6 FILE 
360 Rl'll B:SI=II-!RIIB) 
390 BETI1.REC0RDRM 
400 FIELOI1,SII30AS2*,2AS6N«,20AS6N* 
410 LSETGN(>CVTIt(NI([l)) 
420 LSET6KI=A«(1I) 
430 PlJTll.RECORDRl+l 
440 RETURN 
450 REN CHAN6E ACti 
460 PRINTCLI 

470 PRINTTAB(U/2-S);'CHAN6E ACCOUNT NUMBER' 
460 PRI NT : PRINT 

490 PRINl'Enter END to return to NENU" 
500 INPUT'Enter Account Nuiber to be changed', AN* 
510 IFAN«*"END"THEN250 
520 NI=VAL(ANII:IFNI<100 OR ND900THEN 

PRINTCHRtm-'NUHBER OUT OF RAN6E':60T0460 
530 FORII=1TOI1:IFNI=NI1U)THEN540ELSENEIT!I 

:PRINTCHR«(7);'THAT ACCOUNT NUNBER NOT FOUND' 

:60T0480 
540 PRINT: PRINT'ACCI , ;N;iU!:TAB!15):AI(U! 
550 PR1NT:PRINT'IS THIS CORRECT ACCOUNT (Y/N)? '; 

:AN«*1NCH«(0):PRINT 
560 IFANIO'Y'THENPRINTCHRI (71:6010450 
570 INPUT'Enter NEN ACCI (END TO RETURN) \AN« 
580 IFANt*'ENO'THEN450 
590 NI*VAL(ANI):IFNI<100 OR NI>900THENPRINT'NURBER 
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OUT OF RAN6E':G0T057O 
600 FORI II=IT0II:1FNZ-NI (111) THEN610ELSENEITIIZ 

:60T0620 
610 PRINTCHMl7);-THflT ACCI IN USE":60T0570 
620 NZIiII=NI:E0SU6370:SDTQ450 
630 REN CHANGE ACCT NAME 
640 PRiNTCLI 

6S0 PRINTTABW/2-B);'CHAN6E ACCOUNT NAKE* 
660 PRINT:PRINT 

670 PRINT'Enter END to return to HENU" 
680 INPUT'Enter Account Nate (or Nuiber) to 

ChMM'.ftM 

690 1FAN1" , EHD , THEN250 

700 NZ=VAL(ANI> 

710 F0RIZ-ITOXX: IFNZ=NZ(IZ)0RANI=AI(IZ)THEN720 

ELSENEITIZ:PRINTCHRU7);ANI;" CANNOT BE FOUND' 

:SOT0660 
720 PRINT:PRINT"ACCTI -;NZU1) jTABI15):h.H1I) 
730 PRINT:PRINT"IS THIS CORRECT ACCOUNT IY/NP '; 

: NI'INCHI(0):PRINT 
740 IFANIO"Y'THENPRINTCHRI(7):60T0630 
7S0 PRINT: INPUT'Enttr MEN ACCOUNT NAME'.ANt 
760 IFVAUAtUIO0THENPRINTCNRN7>:6CT0750 
770 AKID-ANI 
7B0 G0SUB370:60T0630 
790 CLOSEIiCHAIN'HENU.BAS" 
BOO REN LIST 
BIO PRINTCLI 

320 PRINTTABl*/2-B):"L!ST OF ACCOUNTS' 
B30 PRINT:PRINT"DO YOU KANT PRINTER OUTPUT lY/Np '; 

:ANIs|NCHUO) 
640 PRINT 

BSO IFftNt=-Y'THEHP0KE40972,0:EXEC "TTYSET,PS=N,NL=25" 
B60 PRINT-LIST OF ACCOUNTS FOR ";NI 
B70 PRINT:PRINT:PRINT 
BBO FORIZMTOIZ 
BBS IF11=ITMEN900 
690 PRINTUSINB'IMI \234S67B901234S6769\ 

Ml,Ht,ll',NZ(IZ),AI(lZ),AUZ) 
900 NEIT1Z 

910 IFAN*--Y"THENP01CE40972 f liEXEC t -TT¥SET.PS-Y p NL=0' 
920 PRINT'HIT ANY EY TO RETURN"; :ANI=INCKt(0) 
930 G0T02S0 



REM DELBL.BAS 

20 CLI>CHRII27H'E" 

30 N=60 

40 PRINTCLI 

SO PRINT:PRINTTAB(N/2-16);"0ELETE ACCOUNT IN 6ENERAL 

LED6ER' 
60 PRINTiPRINT 
70 6OSUB700 
80 PRINT 

90 0PEN01D'I.YEAR'ASI:6ETH,REC0R0I 
100 FIELDII,7ASZ«,3ASP«» 
110 6LI=P1I 
120 CL0SE1 
12S PRINT:PRINT'DELETIONS HILL BE TO THE ";6LI;* 

GENERAL LE6 FILE. * 
130 REM GET SI2E OF GENLEG FILE AND DIN VAR. 
140 0PENOL0"l."*6LI»\ L* AS1 
ISO GETtl.ft CORDl:FIELDII,2AS2l:IZ'CVTi:<2l) 
160 DimZ(IZl.At(IZ),A(IZ) 
170 REM R AD In EN LE6 
1B0 GETf I , REC0RD1 : 60T0200 
190 GETI) 
200 F0RSZ*0T07 

210 FIEL0II.SII3OASZ*,2AS6NI,2OA5EM,BA$6TI 
220 IF6KS' al 0RCVTfZ(SNIKltH)THEN260 
230 IZ=1Z»1 

240 NZ<1Z>=CYTIZ(6NI):AI(1Z)=6NI:A(IZ>=CVTIF(6TI) 
2S0 IFIZ=UTHEN280 
260 NEITSZ 
270 60T0I90 
260 CLOSE 1 
290 PRINTiPRINT 
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300 PRINT'Enter END to return to flENU" 

310 INPUT'Enter Acr.1 to DELETE ",ANI 

320 IFANM'END'THENSOO 

330 NZ=VAL(ANI) 

340 IFNZ<I000RNZ>900TKENPRINTCHRI(7I;'NUHBER OUT OF 

RAN6E": 0T0310 
350 F0RIZ=IT0IZ:IFNZ=NZ(IZ)THEN37OELSENEniZ 
360 PRINTCHR* (71; 'ACCOUNT r;NZ;'NOT FOUND (REENTER)* 

:PR1KT:S0T0300 
370 PRINTiPRINT 
360 PRINTUSINB'III U234567B90123456769\ 

m.m.ir.imni.Mtitj.Aiiz) 

3BS IFA<lZ)O0THENPRlNT:PRINTCHRt(7):*ERR0i) ACCOUNT 
HAS BALANCE AND CANNOT BE DELETED ": PR INT "HIT 
ANY KEY TO CONTINUE" ;ANt=lNCHI (01 :AN»='N":60TQ400 
390 PRINT;PRINT"IS THIS CORRECT IY/N)? "; 

:AN4»INCHI10) 
400 IFANI:"N*THENPRlNTCLt:G0SUB700:60T029O 
410 !FANIO , Y , THENPRINTCHRI(7) :G0T0390 
420 PRINT 

430 PRINT'ARE YOU SURE IY/NI? "pANMINCHIIOI 
440 IFANI<rY'THENPRINTCLt:G0SUB7OO:60TO 90 
4S0 JFIZ)=IZTHEN4B0 

460 NZ(IZl=NZ(nM):AI(IZ)=AI(IZ*!):A(IZ)=A(IZ+i) 
470 IZ=IZ*1:60T0450 
460 II=X2-I 

490 PRINTCLI: G0SUB700: 60TO 90 
500 PRINT'UPDAT1N6 6ENERAL LED6ER FILE' 
S10 OPENNEH'l.DUIW.GL'ASI 
520 RZ=0 
530 F0RSI=0TD7 

540 FIEL0tI.SZl30ASIt.2AS6Nt,20AS6r1«,eAS6T« 
550 LSETGNt=CVT:i(NZ(RZ«SZl) 
560 LSET6NI*AIIRZ»SZ) 
570 LSET6TI=CVTFI(A(RZ+SZ)> 
560 IFRZ«SZ>IZTHENPU?II:60T0620 
590 NEITSZ s 

600 PUTII ^ 

610 RZ=RZ*B:60T0530 w § 

620 6E7ll,RECOR0I:REH ADD FILE SHE - _ £ 
630 FIElMI,2ASZI:LSETH=CvmiIZ) ^S^t 
640 PUTII, RECORD! 2=5=5 

650 CL0SE1 ^SS££ 

660 KILL - I.*+GLt*VBL" o<=.o S o 

670 RENA«E"1.DUI1P.6L","1."«6LI*".6L' KSRSS 
680 PR1NT:PRINT'L0A0IN6 MENU" 
690 CHAIN'KENU.BAS" 
700 PRINTTAB(12):'IINARHINGtl* 
710 PRINT' IF ACCbUNTS ARE DELETED, TRANSACTIONS FOR" 
720 PRINT "DELETED ACCOUNTS CANNOT BE POSTED TO 

6ENERAL * 
730 PRINT'LEDGER. PLEASE DON'T DELETE ACCOUNTS 

UNTIL" 
740 PRINT'THOSE TRANSACTIONS RE POSTED." 
750 RETURN 

REH B LANCE. BAS 
30 CLMCHRI(27H'E' 
40 «=60 

43 PRINTCLI 

44 PRINTiPRINT 

45 PRIMTTAB4MZ/2-7) t ~B«I ance Sheet" 

SO REH 6ET YZ=YEAR,PI«6trtt.E6 MMTH,flt*CURRENT NONTH 

60 OPEN' 1 . YEAR-A5I : 6ET9I .RECORD I 

70 FIELDI1.2ASTN*.2ftSCYI.JASCI1l,3ASP«l,4iJSSCNI 

90 YI=CVTlt(TY»)jPI=PM:h*=CW:N|sCNI 

100 CL0SE1 

110 REH GET SI2E OF GENLEG FILE AND DIN VAR. 

120 OPENOLD'I. '♦Ptf.GL' ASI 

130 6ETII,RECORDI:FIEL0II.2AS2l:IZ< TIZI2I) 

140 0INNZ(IZ),AI(IZ),A(IZ1 

ISO REN READ In 6EN LEG 

160 6ET»I .RECORD! : GOTOIBO 

170 6ETII 

ISO FORSZ*0T07 

190 FlELDIl,SII30AS;i,2ASGN*,20AS6N1,BASGTI 

200 IF6M="'0RCVT*I(GNIl=0THEII2M 

210 !Z=IZM 

220 NZ(IZ)=CVTIZ(BNII:AI(lZ)x6HI:A(IZ)=CVTIF(BTI) 

225 PRINTNZ(IZ),AIIIZ),A(IZ1 

TO BE CONTINUED 
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BASIC FOB A MODIFIED ET-3400/ETA-3400 MICROCOMPUTER 

Or. Allen H. Molach 
Department of Psychology 
Illinois Institute of Technology 
Chicago, Illinois 60616 

INTR0DOCTI0N 



A number of articles have included directions 
for interfacing the ET-340O/ETA-3tOO ralci<ocanputer to 
SS-50 raeiwary boards. An expanded microcomputer 
system needs appropriate software. The present 
article shows liow to add a floating point arithmetic 
BASIC (as opposed to TINY BASIC) Interpreter to the 
ET-34Q0/ETA-34Q0 microcomputer system. The version 
of BASIC that t modified for for the ET-3400/ErrA-3400 
microeem outer is available in a book entitled: BEST 

I ffis?^: ^r&u.sprigf fc- «* W 

forest Grove, Orson 97 1 °6. The book sells for aider 
$15.00. The BASIC Interpreter was written by Robert 
Uiterwvk and is on pages 240 through 276. X should 
ote that the description of the program in the book 
has a number of incorrect references to memory 
locations (especially pages 235 a/id 2 jo). This 
should not prove to be a problem because the 
modifications that are in this article are keyed to 
the actual program on pages 210 through 278. The 
program listing does not contain errors. 

MEMORY MAP F R MODIFIED ET-3400/ETA3100 MICROCOMPUTER 

Modifications of the ET-3 M00/ETA 3 100 system do 
not always produce the same memory map. One has the 
option or leaving the £T-3U00/m-3W0 Heath/Wintek 
monitor Just above the Dk of RAH in the original 
system (an inconvenient location for an expanded 
system), or moving the monitor program to a higher 
location. If one moves the monitor program, he must 
burn a new PROM for the modified monitor. I opted to 
leave the monitor program at its original locatiqn 
and modify the cassette software (such as Uiterwyk s 
BASIC) to accomodate the inconveniently located 
monitor program. I also opted to remove the 2k of 
ROM containing TINY BASIC (which is not necessary 
when one has a floating point BASIC) and replace this 
r RAM. This ROM to RAM conversion has 
Zinnia* EUactoaalaa (Wolach , A. H., 
Tltion for training, computers, 
BnauUr w ■»»**«<*«, 1981, 10 61-62). Uiterwyk a 
BASIC requires somewhat over Ow of memory. Most of 
the machine language interpreter program can be 



ROM with 2k of" 
been described in _ 

Simple manor y add! tion_ 



placed in the 



of the ET-3400/ETA-3400 



memory 

ukil>. iijc luDiiiuci ui uie jjf~ugiam uai\ uc L;±aCed ifl 

the RAM locations previously reserved for TINY ASIC. 
One could place the last portion of the program in 
any other conscutive memory locations. A user s 
BASIC program must be in consecutive mernory 
locations. I started these locations at WOO (all 
memory locations are in hex) and installed a 32k 
SS-50 msoory board with consecutive memory locations 
starting at 4000, The details of my„ 32k memory 
addition will appear in one of .the 1982 issues or 
P^flular Elflfltronlt-a . The 66 Micro Journal has 

included a scoewnat different SS-50 memory,, .addition 
(Kleia, C. H. , ET/m-3"0O to SS50, ML Hicro 
jESSm . September, 19th, 18-20)7 

Suppose that one has an ET-3400/ETA3400 system 
with RAH in the first 4k locations. Almost all 
ET-34O0/ETA-34OO systems will have RAM in these 
locations because the unmodified microcomputer system 
has RAM in the first Ik of memory. Start by entering 
Uiterwyk a BASIC interpreter (starting on page 240 of 
the book) until all memory locations through 0FF6 are 
entered. One does not have to enter the entire 
program at one time. A portion of the machine 
language can be entered and then saved on cassette 
until you verify that your most recent (most 
complete) cassette works properly. 

MAKING MONITORS C MPATI LE 



to 



Table 1 shows the changes that have to be made 
make the Uiterwyk program compatible with the 



Table 1. Making Monitors Compatible 

Change 
Memory Contents 
Location to 



0272 08 



160C is the Heath/Wintek monitor 
equivalent of MIKBUG 0UT2H 
(located at E0BF in HIKBUC) 



0274 
0275 

027C 
027D 

m 

08Eff 



It 
18 



18 

El 



40 
00 

14 
00 



160A is the Heath/Wintek, monitor 
equivalent of MIKBUG OUT M MS 
(located at E0C8 in HIKBUcT 

1865 is the Hsath/Wintek monitor 
equivalent of MtKBUC OUTEEE 
(located at E1D1 in MIKBUG) 

18E1 is the Heath/Wintek monitor 
equivalent of MIKBUG INEEE 
(located at E1AC in M KBUG) 

Location for beginning of user 
BASIC program storage 

Location for return to monitor (0fiE3 
and 08E4 would contain E0E3 for a 
return to MIKBUG) 

Heatli/Wintek monitor. The changes assume that the 
Heath/Wintek monitor remains in its original 
location. If the monitor Is moved to higher memorv 
locations , the new locations must be accessed by the 
program. Far example, one would find new memory 
locations that correspond to former memory locations 
I6OC, 160A, 1865, loEl, and 1400. Memory locations 
02 1 and 02 2. would contain the new monitor 
equivalent of 16, and 0C, respectively. Note that 
locations DD and 07DE contain 40. and 00, 
respectively. 1 selected 4000 as the starting 
address of a user BASIC program, locations 07DD and 
07DB can contain any address as the starting address 
for BASIC, provided this address is above the memory 
addresses for the BASIC interpreter . 



Note that Table 1 gives the Heath/Wintek 
equivalent ..of _ Motorola _s_ Ml KBUG 



monitor 
monitor routines 
named 0UT2H, 0UT4HS. OUTEEE, and INNEEE. This 

Information is useful for adapting other software to 
the ET-340O/ETA34O0 system. Most 5800 software 
assumes a M KBUG or MIKBUG compatible monitor. 

STACK AND INDEX STACK 

Table 2 shows the locations for the BASIC stack and 

Table 2. Stack and Index Stack Locations 



Memory 
Location 

07F7 
07F8 



Potential 
Contents 



07FA 
07FB 



JDA 
9DB 



8 

A0 

7F 

A0 
<45 

58 



m (8 



8 

40 
00 



Stack 



Index Register 
Stack 

Stack 



Patch Routine 
for Returning 
to BASIC 

SUck 
Stack 
SUck 



Beginning of 
User Program 

Use these locations if your system has 
8k of memory sUrtlng at A000. This 



m 

0CAE 
OCAF 

0EC7 
OECo 

index stack. 
approximately 

will make It possible to easily adapt other MIKBUG 
based software Tor the ET-34O0/ETA-34O0 system. 
MIKBUG assumes scratch pad RAH starting at AOOO. If 
your system memory does not extend beyond A0OO, 
change the memory locations in Table 2 to locations 
that are within the range of your memory, but above 
the range of the memory that will be used for user 
BASIC programs. For example, memory locations 
containing A045 in Table 2 could be changed to 
contain 8045. Similarly, memory locations containing 
&0W, and A008 could be changed to contain 8040, and 
8008, respectively, 

RELOCATING LAST PORTION OF PROGRAM 

Suppose that your system retains the 
Heath/Wintek monitor program in its original 
location. The end of the BASIC Interpreter can be 
moved to any memory locations that are below the 
locations for the start of a user BASIC program. 
Assume that the locations selected for the end of the 
BASIC interpreter are in the memory locations 
formerly reserved for TINY BASIC. One must modify 
the interpreter by entering the program segments in 
Table 3. Relocate the end of the BASIC program 
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Table 3. Changes for Relocated Program 



a r 




1CC4 BD 

1CC7 DE i 

1CC9 EE 00 

1CCB BD 02D2 

1CCE OE 61 

1CD0 EE OE 

1CD2 DF 36 

1CD4 TE OFBC 

1CD7 7E OFCS 



JHP 
NEXT 5 LOA B 

BRA 
NEXT 6 LDA B 
JMP 

JSR 
LDX 
LDX 
JSR 
LDX 
LDX 
STX 
JHP 
JHP 



INDX 

FORNOW 

STOREX 
FORNOW 
14 X 
BASLIN 
NEXJJ 
EXTS 



NEX 



in consecutive memory locations starting at 1CDA. 
Location 1CDA should contain what was In location 
OFDA of. Uiterwyk s program. The remainder of 
Uiterwyk s interpreter program is placed in 
consecutive ascending meraory locations. Of course, 
the end of Uiterwyk s interpreter can be relocated at 
any consec tive memory locations belo the start of 
the memory for a user BASIC program. Memory 
locations referenced in Tables 3 and 4 (Table 4 is 
discussed below) would have to be changed if the end 
of the program was relocated at other memory 
locations. 

Table 4 shows the final changes that are made if 
the end of the program is relocated as described 
above • 
Table 4. Charges necessitated by Relocation 

Change Change 

Memory Contents Memory Contents 
Location to Location to 



m 


1C 


OICp 

01C3 


1D 
B7 


m 


ID 
79 


Q1DF 
01EO 


1D 
AE 


01B6 
01E7 


ID 
93 


01EE 
01EF 


ffi 


0284 


oS 


07ED 
OTEE 


7 g 



0868 so 



0A06 
0AO7 


IE 
02 


0A34 
OA35 


1C 
F2 


0EA0 
0EA1 


io E 


0F6E 
0F67 


io E 


0F71 


57 


0F78 


4C 


m 


io E 


0FB4 
OFB5 


1D 
37 


1D3C 
1D3D 


1D 
51 


1DCD 
IDCE 


1D 

EE 



These changes enable earlier portions of the program 
to reference the relocated portion of the program. 
These changes a so enable the relocated parts of the 
program to reference other relocated parts of the 
progT-ajn. 

USING BASIC 

If the above modifications are made in the 
Uiterwyk BASIC program, the modified program ill run 
with all of the Uiterwyk BASIC features except SAVE. 
LOAD, and APPEND. After the BASIC program is loaded 
from cassette storage, the user enters: 

C 100 (followed by a carriage return) 

That is, memory location 0100 is the cold start 
location for BASIC. One can leave the BASIC program 
and enter the monitor program by entering: 

PATCH (followed by a carriage return) 

BASIC can be reentered from the monitor by entering: 

G 100 (followed by a carriage return) 

or □ 103 (followed by a carriage return) 

The C 100 command (cold start) ill cause any 
previous user BASIC program (entered before the ser 
entered the monitor program) to be erased. The G 
103 ocmaand will cause a return to BASIC witho t 
erasing a previous user BASIC program. Thus, memory 
location 103 is the location for a warm start. 



SAVING AND LOADING PROGRAMS 

One can save and load programs with the cassette 
system in the ET-34OO/ETA-3400 system. When he has 
completed a program in BASIC, he can exit BASIC and 
enter the Heath/Wlntek monitor by entering: 

PATCH (followed by a carriage return) 

Then the user examines memory locations OOAE and 
OOAF. These locations contain the location of the 
end of the user BASIC program. Suppose that OOAE 
contains 23, and OOAF contans 21. The end of the 
user program is at memory location 2321, The ser 
can save nis program on cassette by entering 



Tg: 



CTRL/T T8:location 1, location 2 
(followed by a carriage return) 



location ,1 is the starting address of the ser BASIC 
program (4000 in ray system). Location 2 is the 
meraory location for the end of the user BASIC program 
(2321 in the above example). The user wo Id enter: 

CTRL/T T8: 4000, 2321 

(followed by a carriage return) 

for the above example. The cassette system wo Id 
recoi'd a ser program starting at 1F00, and ending at 

2321. The user must also save the temporary storage 
information in memory locations 0000 through 0UTT . 
This information is saved at another location on the 
cassette by entering: 

CTRL/T T8: OOOO, 00FF 

(followed by a carriage return) 

Suppose that one wants to enter the BASIC 
interpreter in the microcomputer and he wants to 
enter the program that he previously saved on tape. 
First, he would enter BASIC in the inieroecmputer from 
a cassette that contained the BASIC inter eter. Then 
the user would enter: 

100 (followed by a carriage return) 

The above procedure wo Id enter and Initialize BASIC. 
The user wo Id then enter the monitor program by 
entering: 

PATCH (followed by a carriage return) 

Then he would place the cassette containing his BASIC 
program and the temporary locations in tne recorder 
and position the tape so that the user BASIC program 
could be entered . The user wo Id enter : 

L8 (followed by a carriage return) 

The user wo Id then position the tape so that the 
temporary locations co Id be entered. Then he wo Id 
enter : 

L8 (followed by a carriage rsturn) 
Finally, the user wo Id enter: 

G 103 (followed by a carriage return) 
If the user enters: 

RUN (followed by a carriage ret rn) 

he can run the program that was loaded. Of course 
the user can correct or modify the program before it 
is RUN. 

UITERWYK 'S BASIC 

The book continlng uiterwyk's BASIC has a good 
description of its features (pages 278 through 3D0). 
The afnall interpreter has more features than one 
might expect. These features include floating point 
and exponential calculations to nine digits, arrays 
ith one and two s bscripts , etc . One can learn 
about the BASIC interpreter as he enters it into his 
ET-3400/ETA-3400 system, l-tost of the symbols sed in 
the program listing are very helpful in explaining 
the function of a given section or the program. The 
text wo Id have baen improved if a better .printer had 
been used for the program listing. Many E s look like 
F s in the program listing. This necessitates 
checking operational codes for some instructions. 
Mnemonic code is listed next to the operational code. 

SUPPORT YOUR 
ADVERTISERS 
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BIT BUCKET 

£&? Electronic specialists. Inc. 

in Sovlft Main Street. Netkfc. Mul 017OO 
<6i7) SS$-1S32 

HtCftO CQhWTO I«TOn>DKB COKT10L HOT LIKE 

ti/UTXOMC SPECIALISTS aaasunca laaullatlon at ■ ciaw 
Toll Free Interference Control Hat Une. C*ll 1-800.225-4*76 
between 9 AH and 4 PR t.ium Tint flon<Uy thru Friday to 
ditcuti Piers toeputtr interference ton ire i p T obL*»*. 

£xp«rlectad ataff will aftalyia th» problae situation ■ nd 
«i«kt apecLflc t»cQiwornUti«n« f«i uoocroi of troubLssone 
procsaior or parlpha re 1 In ttrfe tinea , 



According to Project Hanaeer, n»n ericxaon, the daemon to produce 
a vara Ion of tha boerf for thai Isorciaor bu* wat sad* waaentially 

Stha ui«n Of E^OrCleor bua products. Many of than w«r« pur- 
aaing the DCB-4A and attaching it to the IwjrcLaor bua through 
a wire-wrap card. Thus* there waa a built-in narkot to oxietlng 
cuatomere onca tho project waa conflated. Mao. the cuato»»re war* 
assured of reliability ainco cfte bselc daaign an the SS-40 bu# had 
toaon proven in thnueenda of installations. 

A unique faatura of the board la it» ability to handle up to four 
(-inch and four 5-1/t-lnch floppy drlvoa an the a aft a controller. 
Slnola and double dtnaity operation la aoftvare aelectable. Alao, 
the uaer can apeclfy the tree*, a tapping rate under software control. 
Single or double-aided drives and single or double-track danaity 
ara alao acconaodated by the controller. A IX oo-board mentory 
buffer- allotra data transfer ftoaj the diek to take place independent 
of **tn proceaaor control t tbua * allowing the am In proceaeor to 
handle interrupta and other prVQraa tteke while the DCB-«E tra»*C*ra 
data to and from the dlak. 

A multi-year multl-taakln? operating ayetea and auppOrtlng eoftware 
ia available for the och-*e from Microware dyatene Corporation of. 
Dee Molnea. 



fn« price of the OCB-4Z la 5695 in unit quantltlaa. 
Allday for no re information. (2133 8l)9-934v. 



Contact J la 



0t, analyze «y* tea * l*c ttic« l lourferant* probltiea with 
tn* help of many typical •! tuition* and aoiuttons outlined 
La their FP>£S 44 pat* Interference Control Product catalog.* 



ELKTnOHlC SPECIALISTS. WC., 171 SOUTH HAltC STREET 
P. 0. SOX 389. HAtlCX, MA Ql)b0 Phonei 617-655-1532 
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FULL-SCREEN 



E ■> I T R 



SMOKE SIGNAL 







III* tl* frtkfc-i *l— *!**# fillip '* 1LW1 * TtLlUJia 



hflC«€dit is s full -screen cursor or l*nt«d edito*- 
proire* written for the Electric [dindou** vid«a card. 
Instructions are provided to conriaiure MflOEdit for other 
widto card* ** uell- Btlrit * full-*creen editor mean* 
that *11 chense* to * file belr-a editted occvr on the 
screen at the cursor location, and that it is possible 
to eooa the cursor to anw> location on th»e icreen. Because 
HAC*Cd it u-ts-s a bshii w na>F*d video board Instead of * 
terminal, the charge* made occur instant lw. There 1* no 
Ian tlto* *« the terfttinal "reaalnt*** the screen. The 
■doantASWj of a full-screen editor oxw a canoentlon^l 
context or lirw* •dlter Is- thsjt "uhat -woo »*♦ is vhat wou 
sw*t". Thene is no need to print the line after a channe- 
ls Made to see if it occva-eo*. Vow tee> the ch*n«v as It 
harden*, flnot^tr aoVantaee to MflC*Edi* over con^ej nl toral 
editors is that MflC+Edit iupfstIi tha> use/ of « printer 
sitsulteneouslv with edittina without the need for an 
interrupt timer card. This leant that files cait be- printed 
while other filet are editted. 

MAC* Ed it is rot a word prececstnfl system and the price 
reflects that fact, [t is, hej*va«s a food aeneral purpose 
editor with feat-ures that HtaKe it Msable for document 
preparation as well as Pra>alr»m deve lopneni . Throuflh the 
usaj of "option" files* tabs and left and r i sht Mrfltnl 
can be s«Med at^d. retrieved. The default tab* are Just 
another ' eption" file which Can be modified t# *uit the 
uwr * need*. *n additional uliUU. SMJFR_£:, can be used 
to covw. aoue , #r insert *>art--S ef files into or out ef 
other file*. The pr-int functitn doe* p atfe mj»bertn3, 
titlina* limits deuble* and triple -fipac lnd and will 
print up to 99 ceele* of the document. Th**e features 
elona uith i.tm thiri v-thre* <J3> function K*-w« hiaV^ 
M«C*Edit an outstanding value. 

PtftC*Edit r^Jirti 2QV. of h*morv> rT_e<» 3, *r,d a 
■ no w mapped video diirlav board. The foftuare l* 
supplied on a 5 1*5' FLE:<* di«(s»tte< arid include* 
the MACoEdlt user * martual . Price- . . *56 T ©0 



MAC Sofware 
Ooiuth, GH 3C136 



■*©4--*7tV-5U3 



♦fLEX i* a tr-ademarh of Technicajl Systems Consul tartts- . Xr>c . 
*+£lectric uindcu is a trademark ef Perconi C>ata Comp anv . Inc . 



NEWSRELEASE 



Specialty Electronics, Inc. 



& 



Anmnai uryn, TT TfrrfirrrT 

SpanJaJLty Blavtzriblca UDDmai a nee prodtun fox tboae wAo ran 

*ba Specialty tUasTtXtaalca Aoceentiap raudk*^*. How yvn don't have 

to wait on tbe pvlater to be free to ran your repovta. General 

Ledoer* Aceewrt a Receivable* Payroll, sad laveatory are currently 

avsilable with a epoeiiaa option. Price* are ee followei 

Oerjecal Lado»r .$*9v 

Account • Receivable ...5399 

■myroll ..$523 

Xnvaotoxr * $399 

Hotel for those ebo ptraaaotiy have) tbe above peckaoa • , ^a upgrade 
la avalUble for $100. 



CZaVafZleS SOCK. 



Ctt"«»ea' Pttrcbase HalUno List syatee. Tills P»c*a9e kMP« tr*«k 
of caatoaera and their P«cfca*aa for am aalllog. Ttila packaoe 
will be available Augoat 1, (993 and can be purchased for $399. 
{Require a SOOfc disk atoraoa. Level Z ox XX OS9« aperatioag ayatea, 
133 colnan printer, a/id direct cursor addreaa toraloal) 



■ C69 la a Tra 



k of ellcro 



are Xoc and Motorola Carp 



PQLFflm PBaaiTt how avajlajlb. fon the Exocrgoa bos 

An advanced dealcn floppy dlak controller for the Eaorclsor bus 
baa baan anaouiiced by Broke Slqnal Broadcaatln9 of Heetlaka Village, 
Califoroia. Tha oontcoller. daal9"ate4 the 0C1I-4B. Is an adaptation 
Of the coatpany'a 0CB-4A board which ia tha do facto standard con- 
troller for tha SS-SO bua. 
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THE COMPLETE BUSINESS SYSTEM 

+ Multiuser + High!y Expandable 4 Cost Effective 



S+THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 
The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytesof 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniFLEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 M-byte floppy disks to an 
80 Mbyte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniFLEX® operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup-20M-Byte in less than 15 minutes on 
a standard '/« inch cartridge. 

Mini-Wini— 5 and 10 MByte Winchesters-5% inch 
package. Winchester performance, for smaller 
systems in a small package. UniFLEX® com- 
patible design. 

Large Capacity- 190 and 340 MByte Winchesters, 
plus SMD cartridge drives. 

UniFLEX is a registered trademark of Technical Systems 
Consultants. Inc. 

UNIX is a registered trademark of Bell Lobs. 

VIABUS is a registered trademark of Southwest Technical 
Products Corporation. 
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CORRECTION 

Regarding an article in the August Issue, by Joseph 
Wlcklund, concerning faults with his 6609 CPU IC, the 
following Information applies. 

Shortly after the August Issue was mailed t received a 
call from Motorola (guess they do read 68 Micro Journal 
after all) Inquiring as to the problem Joseph was having 
with his 6809. They then contacted Joe and he Inturn 
called me bock < as did Motorola) and Joe gave me the 
following Information. 

Seems that there Is a possibility that some 6809 
chips, code dated - 7F7924 - had a defective mask. If 
you have a 6809 with this code, especially the 7F part, I 
would recommend that you check with Motorola, especially 
If you have been experiencing the lype problem outlined 
In the August article. 

I have not been able to confirm this with Motorola but 
no harm In checking. It Is Just possible that Joe's 
particular 6809 was defective. He reported to me that 
having replaced It with a newer version (code date) his 
problem went away. 

Hope we did not send too many of you off on a 'bug' 
search that was not there. If I receive additional Info 
from either Joe or Motorola will let you know. 

On the whole, my personal opinion is that the 6809 Is 
the finest 8 bit CPU ever made, even finer than a lot of 
16 bitters I know of. 

D*frf 
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Dtar Doni 

Th* Kratoithanaa* aiava benchejark taat rtiultt that Horn 
Coaaaa Included In hla July, 1982 *C Uaar Hotti" cartalnly help* 
point out tha speed and afflelancy of tha 6809 coda produced by 
tha Intxol-C conpller ayatan. Naturally, we would like to think 
that Introl-C will emerae aa tha paca-aattar In thla regard whan 
it cooes to efficient, hl^h-level languages for the 6809. How- 
trar , only tie* will tell ilnce eeveral other C coopilera and 
language* for t/ie 6809 have yat to be heard froai. 

If any of your reader* have run the 9retorth«nee' bencTvwrk 
on the 6809 ueing compilers other than tboae covered In Norm'e 
etudy, ww would be very intereetad in hearing what thoae reaulta 
art, We h*ve already heard fro* one uaar of TSC Pascal and 
Fortran 77 who ren the Peecal and Fortran Eratoethenea ' program* 
from the September, 298X BYTt benchmark article aalng a 2 Nhi 
C809. On thla baeia, Introl-C'a axacutlon tiw* of 11.0 aeronda 
covparaa quite favorable In relation ta? both TSC Pascal (27 aacr 
and Fortran 77 (SB a*c). 

Also, alnce we will be releaalng Introl-C for the UHIFLEX 
and OS-9 in late July, vt will be eapeclally Interested In 
learning juat ttow we atack up agalnat the otrtar C coaapilera 
currently being offered for theaa operating Byeteaui. 

Any information your readers would be willing to ahare with 
ua would be greatly apprecleted. 

Sincerely, 



^John I 
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This modification Us shown in the schematics below) has been 
successfully installed on at least one board, an old KP-16 
3VT7C 32K dy ramie memory board previously modified for 
56K operation. Trie new chip say either be piggybacked on an 
existing 16-pin cnip (by straightening All legs except B and 16) 
or nay be installed on the back of the board behind an existing 
16-pin chip or socket (by bending legs e and 16 backward). 
The extended address for the board it established by jumpering 
the board side of tne cut VHA lina to the appropriate pin on 
the 745*30- Extended addressing may be temporarily disabled 
by connecting the 745138 end of this jumper to pin 5 on the 
745138, which is connected to the bus side of the vma line. 
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attending tne Life and Range of Old ss-so Neaory Boards 

by £. «. (Bud) P**8, Ph.C, President 
Computer systeae consulcants< inc. 
1454 Latta Lane, conyers GA 30207 
Tolepnone Number 404-483-1717/4570 



If extended addresses of thru 7 are desired* the first 
schematic should be used, tf extended addresses of 8 thru F 
are desired, the second schematic should be used. The extra 
inverter required by the first circuit may usually be found a» 
a spare gate on the board, or may be added as a 74504. 

As shown in the third diagram below, if no DMA is present 

and VHA is not required by the computer configuration, the bus 

VHA line may be disconnected from pin s, the bus £4 line 

may be moved from pin 4 to pin 5, and pin 4 may be tied to pin 6. 

The resulting board will decod* only extended addresses thru 7, 

but win not require the extra 74S&4 inverter. 

Depending upon software requirements, tt little as *K bytes 
(in 4K increments) or as much as 56K bytes (or morel may be 
required for meaningful use of the extended addressing capabilities 
of the machine. 

The changes described here may alao be used on otner non-mamory 

ss-50 boards, such as Terninus Design Arcade-50, Thomas SS-SO 

multlple-l/O and Video, Gimix SS-50 ACIA/P1A, Data 

Systems SS-50 1/0 and Disk controller and Video and 

other manufacturers' s originally non-extended address decoded 

boards 1 to allow thea to be used on SS-SOC busses requiring 

extended address decoding. 

Vitn minor adjustments, the circuits described nere could also 
be used to correct the decoding on the CPU and mother board 
to recover all except one of the lost BK blocks of physical 
addresses described abov*. in order to be compatible with most 
existing software, such s» flex, the CPU and I/O board 
functions should be decoded to extended address F. Howevor, nost 
software will not necessarily automatically use tne additional 
space. VDISK, the simplest means of using extended addresses 
under FIJBX. has an aasemble-tiine option for using the full 
64K address space in all 64K blocks (except for rxxxx). 
It treats the extended memory as a very fast disk drive - 



Old SS-50 memory boards nay usually be quite easily modified 
for use with 6809 extended addressing. The change may involv* 
as little as adding one 74S138 chip and one looo ohm resistor, 
cutting one land, and adding sevoral lumpers. The concept of 
the change involves interrupting the VKA line ** it enters 
the memory board, allowing VHA to be asserted to the remainder 
of the logic on the board only if tne desired extended address 
range 11 present on the bus. This technique delays vma by 
only a few nanoseconds and snouid work unless the board timing is 
extremely critical. 



In order to use extended addressing, the system 
properly. U the svrPc HP-09 CPU board is being 
the Baud-rate generator chip <KCl44ll) must be r 
second 745189 must be installed. The CPU board 
be brought up to the latest of the several nodif 
Specifically, four 470 ohm puiiup resistors mutt 
not already present) on the four output lines of 
reguisted ♦$ volts, for additional noise suppres 
must be present on the ss-30 bus (or at leas: on 
which use them). If necessary, the mother board 
by separating the five Baud-rate lines on the ss 
the SS-50 but, as the Baud-rate and extended add 
will mutually interfere. 
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Host operating systems for the 6909 on the SS-50 bus allow some 
amount of flexibility in the allocation of extended addresses to the 
memory boards, Essentially all systems require one or more 
boards configured for extended address zero for initial system boot 
operations. Most do not require that tne other boards be physically 
decoded as sequentially higher addresses and will use the address 
translation hardware on the CPU board to logically relocate 
the higher-numbered boards to lower extended addresses, just at 
they use the translation hardware to relocat* 4K blocks or 
addresses within the 64K non-extended address space. 

Many CPU and mother boards tmv% no extended address decoding 
and thus respond to sixteen-bit addresses with no regard to the 
extended address, mirroring CPU board and J/0 functlona 
across all extended address blocks. The primary impact tms 
nas on the user is to cause the loss of the use of the last 8K 
wction of evary 64K block of physical addresses. 
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000 do 1 1* todical brancn. 



*"q» ariaawla t- 



IFS PAOA.CS 
Than c lav** 



E^fiEfi SAM 

Elaa clauo* 



Tio 'Tran ela u oa* n e.i*cutr*e if t n* C<WKr oit ia 

%m% in thu Condition Cao*. Otn»r-,»» i ■** "Cla* tiltuw 

■ a iiKutm. 



Oofina tha start ond ant. o ' a Do oroua and *r*» >»»*v in 
coniuntion x.tn 1 1<* ro'iamno. 

OOCXIT 

G*"arata* a branch to tna *nu uf l*o tirou-t. 

i. a. Tha instruction following tha corraaoond ing DC&hD. 

LOOP 

Odnarataa a branch to th* atart of tha Da grouo. 
t. E . Th* i not ruct ion follONing- tha cor r*a bond iftg t/Q. 



G*rtarat*o a conditional branch to tha ma of th* 
Do grouo *f th* condition •■ Falo*. 



IC» COPYHI0MT COHPUfiEMIC CHGLOHD l7*i 

Tha following routirtao and -acroi ««r-l> wr.ttn tn Jun* ]9A2 by 
Btan OpyfVhat and T*d Day re ha 1 af i- 



M13 WT 
Tala«n«n* 01-M2-OoJl 

Parniimn ia grantad to fr**]y copy ond radiatnauta t«n coda 
for "0*-r«*aarci«l avroaaaa . p*-«v»d*d that f«M co***nta or* 
i-clwdad and diaolayad in tnair ent»-«ty. 

COP*LJ»Jet*Bi fJTPJUCTUJttD daO0«*«lNO -tfCHOfi 



for th* T*c-nr<4cal Byotaato Conaultanto 1*4909 Aaowmblar. 

'orUtl t- 



irt 


K.C.L 


irm 


N.C.L 


ElKI 


N.NCIT.L 


1FCH0 


N 


iriui 


N.L 


DO 


N 



0*n*rat*o a conditional prircH to tha and af t h* 
Do Qrauo if th* cond it ion to Tru*. 



OwriMnti th* aoaCifiad o>>* oyta counter and 
branchaa ta tha *nd of th* Do grouo -h*n tha counta 



A* f*r COUHt but uaar* ■ 1 b*i* counta^. 

C3.0O* 

*irnirti th* aoacifiad an* bvta countar and 
branenda to th* atart of th* Do grouo if tha counto 
h*a MOT raach*< *E*D. 

MUbW 

A* far CXQOP but uaan a 2 p>yt* co«nttr. 

Far BHa*f)Ia I- 
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LH> 112 
BO 1111 
Oo clpitto I 



SO 2222 

TST O.I 
MHlLf. 2222.X. 
00 clau*a 2 

2222 



Do rluM 3 

count mi. a 

loop 1 1 1 1 
nil 



Clouoat. 1 ortO 3 mrm MfCylM 12 Iia*i. B««uNi"4 
t"pt thp count in r*o.ot«r A ■■ not uookroyad. 
WHILE 2222 will alio PA aaovutoe at laaot 12 tiaj 
*r<4 oorh tioi Claooa 2 m»11 b» iMmtfld rtpoitrt 
oo !•«« at. tha byto at 0. It •« agiitivi. 



• mwtj.ait susroutinc 

B ■-»-»■»*»---■■»»»--■ 

• INPUT > •> SOURCE TO M TRANSLATED 

• V .( TRANSLATION TABLE 

• A . LEMBTN OF KUKX IN VTES 

• i • wax fop source i.e. «sf turns oft top x site 

• BEFORE trrpsjl tion sivins range of ©-« 

• 

■ OUT PUT l.t.u.B. l.CC 1KMMED 

■ SOURCE DATA tl TRANSLATED INTO CODVIS0N0IN0 DVTCS IN TABLE 

• IF EACH Iflf I It RfOlAGED Dv THE BYTE AT 11111,1 
• 

BTRANS tou • 
PBMB A.S. CC.I 

LH l.t BET NAB*. 

AND* 0,1 AND IN NUT SUUaTZ *VTE 

LOS ».Y MT TRUNK. ATION 

STB 0, >• PMS STOPS POCK IN SOURCE 
CLOOP TRANS. A 
OOENS IHM 
PULE OP.CC. I 
PTE 



FLIP 

• UtCO INTCRNAU.V *V IF! AND "MILE NACAOS 

• P4PMCTI* I It LABEL 

• 2 IE BSANEH OP COM TO FLIP 

• 3 II L IF LONO BRANCH REQUIRE 

• OENEmTf BRANCH ON OPPOSITE CONDITION 
FLIPM tZT • 



IFC 12. KB 




I3BNE tl 




Ml* 




IFC 12, SMI 




13SCP tl 




ENDIF 




IFC 12. (HI 




IXtPL tl 




BHDIF 




IFC t). f*X 




tsani ii 




END IF 




IFC t2.SCS 




•JStt tl 




ENDIF 




IPC 12. »CC 




I3SCS 11 




ENBIF 




IFC I2.SVS 




tnvc 11 




EM IF 




IPC 12. SVC 




I3SVS 11 




ENDIF 




IFC 12. BAT 




I3XC 11 




CNOIF 




IFC 12, PLC 




13BST II 




ENBIF 




IFC i. PM 




sult si 




ENDIF 




IFC 12. m 




I3PSE II 




EPS) IF 




IFC 12. SHI 




I3SLS II 




ENDIF 




IPC 12, SLI 




i:»~i it 




INOtF 




IFC 12. SLO 




IJSK1 11 




ENDIF 




IFC 12. OH* 




I3M.0 11 




ENDIF 


IFC 13. ' ' 


IF FLIWO.. 


DEC 12 


E»« --■> UNSUPPORTED BRANCH OPCODE ELSE 


INS IF 


DEC 12. 13 


END" 


ENDIF 


inmcio 


ENDN 




DCOUNt MACRO 


ENDN 


IFC 1J. •• 


IFHE MACRO 


1 F 12-1 I12-VII3-U 


I3BI2 til 


LEAI2 -1. 12 


ENDN 


ELSE 


CLSES "ACRO 


IF 12>D 


IFNC I2.NEIT 


BUBO 11 


I3BAA Fll 


ELSE 


NSIF 


DEC 12 


Ell EOU • 


ENDIF 


ENDN 


ENDir 


;>[«! weso 


EiSE 


Fll EOU • 


PSHS I 


CNDP 


LDI 12.13 


IFIIIT NOCPD 


LEBI -I.I 


• 2SRA Ftl 


ST I 12. 13 


END* 


PU.S X 


DO MACRO 


ENDIF 


Dll EOU • 


ENDN 


ENDN 


COUNT NQCPO 


OOEND NPCPO 


COM! It , 12. 13. 1* 


Jl] EOU • 


MSEC 111 


ENDN 


ENDN 


DOE It' NPCPO 


CLOOP NPCPO 


IIS** III 


COUNX 11. 12. (3, u 


ENDN 


taBME Dll 


LOOP NPCPO 


ENDN 


I2SRA Stl 


ocaxT NPCRo 


ENDN 


OnuUH I 11,12,13. II 


WHILE NPCPO 


ItBEO 111 


FLIPS Itl.tt2.t3 


CNDH 


MM 


DCLOOF NBCPO 


UNTIL NPCNO 


OCOJNI 11.12,13.11 


13112 t . 


laBNE Dll 


END* 


ENDN 



• TRANSLATE AMD TEST DufJPOUT INC 

• INPUTS I •! SOURCE 

• V «> IPPSIPXQTI TABLE 

P A • BOUNCE OOTO LENBTH IN VTES 

• I - HASH FOP SOURCE I.E. »3F TUONB OFF TOP 2 SITS 

• BEFORE TRANSLATION SIVINS RANGE OF o-*3 
• 

• OUTPUTS - "MEN p BOUPCC PVT1 IB TRANSLATED I ID a HON-IEPO 

• VALUE THE POUTINE RETURNS UITH THE FOLLOW!*) SETT IN08 
* 

• I •> BYTE FOLLOUINO THE BYTE JUST TRANSLATED 

• A ■ AENAININB COUNT*] 

• I • TPONSLOTEO BYTI 

• V • THE OAIOINAL VALUE IN > 

• CARRY IB NOT SET 

• U AND THE BOUPCC ARE NOT CHANGED 



• DTHEPMItt - IF ALL T« 



LBTEO BYTES KBU.TEO In 2EP0 



• I •> BYTE FOLLOUINO THE BYTE JUST T PAKBLJ) 1 ED 

• a ■ o 

• ■ - LAST TRANSLATED BYTE < - O I 

• V . THT OPiaiNAL VALUE IN I 

• CARRY IB SET 

• U AND THE SOURCE APE NOT CMOMZTJ 
• 

BTRANT EOU • 

ISO B.I SAVE MSN AND START LOSATIOH 
DO TPANT 
LPS O.S SET HASH 
AND* 0,1- AND IN BOUNCE SVTE 
LB* B.v BET TPANSLATION 
IfS ^»iS« 13 
P TNPPPSLAT10. II UNO 

CLOOP TPANT. CONTINUE SCAN IF HDAE DATA 
OPEC pool SET ODPPt ON IF END PEACHED 
ELSE* TADNB 
• NON 1CP0 TRANSLATION 

AHDGC >*FE TUPN CAPRV OFF 
1FEND TPANA 
DOEND TPANT 

STB O.S BET TRANSLATED BTTC FOP RETURN 
PULB B.V 
RTB 
• 

• THIS PROORAN DENONSTHATEC BTRUCTuPED ASSEKSlER 
« TECHNIOUEB USIMB BTPUMCfi , AND ALSO THE USE OF 

• THE TRANSLATE SUBROUTINES . 



LIB 1 

« FLEX EQUATES 

LINSUF EOU •COBO LIME ll/FFFR 
HARMS EOU 0CD03 
PCRLF EOU oC02t 
PUTCHR CPU (CD I* 
TTVEOL EOU KC02 COL CHARACTER 
TRCP EOU 100 
• 
OPS PCIOO 

START EOU • 
LOS PRCSOO SET STACK 

• 

■ SET UP EOL CHAP III DELIHITEP TABLE 
• 

LttA TTVEOL 

UtAI DELI", PCP 

BTA A.I SET EOL CHAR IN TABLE 
S 

• USE BTRANT TO LOCATE THE END OF THE LINE I" THE LINE SUFFER 
101 RLINBUF 

LDA PI2S "AX LCNtTH 
DO PL EH I 

LOS MTF SET "ASK 

LSAV OCX 1". OCR 

LSSR BTRANT 

WILE BLINI.CC 

• DELINITEB FOUND 
DO NLSKZ 

CFOt PTPCP CP FOUND 

"MILE SCEM2.ED 

LEAI .1,1 STEP SACK TO LOSE CR 

DOEXIT PLXNI 
BCCND *UDO 
LOOP BUENI 
DOEND SLEHl 

• PRINT THE SUFFER 

LBV PLINBUF 
SSR OUTVTI 
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• KM DENDNSTRATE BTPANB Bv TRANSLATIND LOU < 
ER A Flu TINES 



■)UP CASE AND pniNTlHO 
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SO TROPI 

KR TRHPRT 
CLOOP TRflPl.o 
TRRP1 



« MOW OCMJNSTRaTE STROMT ev RNOLVSINS L]K 8LFFER 
t 
LSI aLINStT LINE SUFFTjR 
LDA P12S MI LBNGTH 
DO TRTOI 

LlQV ML1K. PCR CELIMITEp TMWII1TE OMD TEST TORE 
L68 II7F NRBK QfF TQP BIT 
S8R STRflwT TRANSLATE OND TEST 
IPS TRTOI. EC 

• DELIMITER FOUND 

LEOI -1,1 anp SACK TO LOSE DELIMITER 
*SR OUTVT1 PRINT TE1T 8ETUEEN DELIMITERS 
LEOI 1,1 RESTORE POSITION 
CNPB 4TRCR IB IT CR 
UNTIL TUTSI, EB FINISH IF CD 
DEC A NOTE! A IB REMAINING COUNTM 
UNTIL TRTOI, EQ FINISH If COUNT NOW ZERO 
LOOP TRTOI LOOP FOR NCJIT 
ELST8 TPT02 

• END OF DATA REOCNEI AND NO DEI IN ITER 
BBR OUTVTj 

IFENO TRTB2 

DOEND TRTOI 
B 

JNP UARMS 
R 

• TRANSLATE AND PAINT CONTENTS OP LINE SUPPER 
a 

TRAPHT ECU » 
DSHS A,B. I.V 

• LENOTN OP TEXT IS X - V 
TF» l.D 

SUSS 4.S LEN8TK OF VALID TEXT IN SUFFER 

SIB A,B PUT RESULT 1(123! IN A 

TPR Y.I START OP SUPPER IN X 

LOS ■• - HBGK 

LEAV UPLOW.PCR UPl-->LOW CASE TRANSLATE TABLE 

B9R. STRANS DO TROHRJ1TE 

PULS A. S, X.V 

S9R OUTVTX PRINT 

RT8 

* 

OUTYTI EOU • DIBRLAV CHPIRAETERS STARTING AT V EK01NO AT I 

* 

DSHS A,B. X, Y 

TFR X.D CALCULATE LENGTH TO OUTPUT 

8UBD ..a SUBTRACT V 

WILE OUTOl.OT DONT DU PUT IF -UE OR JERO 



JSR PCRLF START NEN LINE 
DO OUTOl 

LDfl O.Y* 

JEH PUTCMR 

CHPV 2,8 CnPJPARE UITN 

UNTIL OUTOl. OE 

LOOP OUTOl 
OOENB OUTOl 
WLS O.B, I, Y 
RT6 



VALUE ON STACK 



LID TAANSUSS 

• DEL IN ITER TRANSLATE TABLE 

• ALL DELIMITERS TRANSLATE AS THEMSELVES 
DCLIM EOU • 

• OIJ34347B9A 
FCS POO. POO. POO. 100, too, SOO, POO, POO, too. POO. BOO, 
fcb too. too, too, too, too, too, too. too, too. too, too. 
PCS tio, too, too, too. too. too. too. poo. too. too. too, 
fcs too. too. too. too, too, too, too. too. too. too, too, 

FEB tOO, tOO, tOO. POO. S00. POO. tOO. tOO, tOO, tOO. POO. 

fcs too. too, too, too, too. too, poo, too, too, too, too, 
Fes too, too, too, too, too. too, too. too, too, too, too, 
PCS too. POO. POO, poo. too too, too. too. too, too. too 

UALOU EOU • LOU l« > CASE TRANSLATION 

• ai2343&7a9A£CDEF 

fcc / / u 

FCC / / I 

FCC I I'-tltl' IINP.-./I 1 

FCC /0I23*»7»9. ;<->?' 3 

FSC /BpbePa^NiiLlMMA/ 4 

FCC /PArPtuvMHYsCM^' 3 

FCC oeCDEFOWlJKLNNO/ & 
FCC /P0RSTUVNIY?<I)-/.P7F 7 
END START 



s 


c 


c 


E 


F 






SAO 


to*: 


too 


• 00 


too 


- 





• ft:-. 


too 


too 


too 


too 


- 


1 


*2S, 


tic, 


poo, 


too. 


too 


■• 


7 


• 1K-, 


too 


POO, 


too 


too 


m 


3 


too 


too. 


•00 , 


too. 


•OS 


- 


4 


POO, 


POO 


too 


too 


POO 


- 


S 


POO. 


POO. 


• 00, 


too. 


too 


- 


t 


too , 


too. 


too. 


POO, 


too 


- 
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The rug gad aol Id state bubble memory ia non volatile, with 
no moving parta to viar, and no oxide to rub off. Also, 
beceuao It la hermetically aaalad , DISKBU8 la unaffected by 
outside eontABlnanta, high humidity, high shoe*, and 
vibrat Ion . The OISKBUB can b* uaed to boot up ayataaa 
replacing the need Cor diaka all together. 



DISK»U9 la available from Universal Data 
599S. 



Research Inc for 



FLEX la a trademark of Technical Syateaa Consultants. 
HIGH-PERFORMANCE COMPUTER PROGRAMS 

ACCUQaTC * RELIABLE • F«GT ■ CDMPACT * MDr.ti1.AR 



1912 June 12 

Don MM Hams, St.. Publisher 

fVMcro Journal 
900 Cassandra Smith Ad. 
P. 0. Sox 11.5 
Hlxon 

Tennessee J7Jit> 

Pear Mr. HMI Jen*; 

I have recently had the opportunity to use the Omegesoft 
Pascal compiler (version 2.0). and thoueht I'd Pass along 
r»y evaluation of It. 

The language Qmecesoft chose to implert-tnt Is excellent * 
It Includes all of standard Pascal {with some minor exceptions 
which are unimportant to me and probably to mast other people). 
It also Includes significant extensions* iuch at the ability 
to eccess specific memory locations. I was developing m 1000* 
Hne Protram, and wanted to stick as close as possible to 
standard Pascal. The program Involves geometric and topological 
calculations and some fairly complicated data structures 
(arrays of structures which Include variant records and 
structured fields). I believe there art only S lines which 
deviate from the standard. (They Involve opening and closing 
files.) 



The documentation Is also excellent 
above ill acru/arp 



cl*ar, complete, and 



Program development Is fasts because the compiler Is fairly 
fast, and a debugger Is Included. On a 2 itm S/09. compiling, 
loading, and runnlnfi my complete program can take less then 
10 minutes, including the time to edit the program slljhtly 
before compiling. Thus. I can fix several minor bus* per hour. 
(Complllnc without output, to check program syntax, takas 
about »5 seconds , 10 of which Is loading the compiler.) 

Furthermore, most of the debugger Is written In Pascal, and 
the source 3s Included. I have made ievera1 slight changes 
In the debugger, and they were easy. 

But probably the most Important Information for me to mention 
Is that there are very few errors In the compiler, and support 
Is excellent, in the course of developing this program, I have 
found only one situation In which the comoller generated bad 
code. (It Involved nested records.) I called Omegasoft, and 
was told that bug had already been reported end a fix was In 
the mall. I got It the next day. After finishing the program, 
I sent a latter reporting some minor bugs. Nine days later 
I received an excellent letter responding to each of the points 
I had raised (and promising to fix each of the bues In the 
next version of the compiler). 

I *m ye rv Impressed, and would like to tell Oinegasoft publlcally 
"Xnep up the good wgrkl 1 * 



Voura truly, - • . 

RfchVd f . Sml ley 

Software Engineer Ins Consul tent 
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UNIVERSAL DATA RESEARCH INC. ANNOUNCES •DlSKBUB* BUBBLE 
MEMORY THAT LOCKS LIKE A DISK 

Por further Information contact 

Joal Meckaan 

Universal Data Reaearch Inc. 

2457 tfherla Drive 

Buffalo, New York 14221 

716-631-3011 



4. Wiilltun Stull 
37 St*. Home* Or - 
Puig, Metro Mamie 
Philippine* 

6S Micro Journal 
X 18 Mama. Re. 
P.O. Sox 949 
Mitson.tK 37343 
U.S.A. 



Dear M'. Killiama, 



Universal Data Research Inc. announces 'DISKSUB*, a compact 
bubble boerd with 128k bytea of date atorege. which will 
Interface to the PLEX operating ayatem using 66xx procasalng 
family, with a 30 pin aa 50 1/a bus. OtSKBUB acta Ilka • 
dlak but h«a the advantages oc bubble memory , h lgh 
reliability data atorege end operation in harsh environments 
where no dlak would dare to go. Ita appllcetlona in process 
control , automation , data logging , and robotics are end leas. 



1 have been a reaoer of 66MJ since 1979 when I built a SWTFceBOO eystem using 
raaaetta itoraoe, a PR-40 printer* ana a CT-M termin al. I later uooraoed to KLExJ 
*no then to ■ 4409 cpu using FLEX9, u^gradtAg my CT-6* to a CT-82 and my printer 
to « Centronix 737. My latest upgrade i* to a HELIX mainframe and • C1MIX double 
oenilty PIO dltk controller using HTTrlBOG by Peter BUrk as tn#- system nwitpr, I 
made a few cnangn to make It all work whidi I would like to snare wttn your readers 
who might be considering doing the s*me. This syitem has bean running very 
smoothly ever sines r evert In true tropical environment. 
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Firat of Alii HUMBVO varmion 1.1, Modal H*94K5HTQ 1AE la tha nurtltor «mf will not 
work at It an Ins 2 Kx HELIX tyatam. I tharvfora mada tha fallowing mod*; 
ChVigfl FS14 from tO* to *0* Unrraaia boot OtUy for 2 Mi cpul 
Co*na«FF13- FT 1 9 to »4C,»A7,*ZE,ti%7,taEitro»*04 ID AT handling! 
Tha tlaar arjaan cxaivnMd atrlng at F3AD might not b« onu* for your terminal, For 
tha CT-82. changa tha string to *tO,«U,*tO.*l6 crapaattd ROK£UP.EfUSE>. Thar* 
!• a Fair amount of unuaad ipaot U* tha HUMBUG EFROM to I addad imm oarrvnand 
to conflgura my tarmlnal. It la a prompting by nufflbar tjrpa and ninii to work wall. 
It la too long to IncJudo nara but I am tandtng it to Pttvr Start. 

Hhan t want to writ* tha data back to tha EFHOK, I Found that tha HRlTpBOHXMD 
would not work on tha ZKi ayatant. I maoa tha following changa* to tha program! 

Chang* 101 £ From *2A to 426 

Chang* 13©0 from 47C to IF» 

Changa lb&9 From «2 to #31 
Tha KRlTPROK.CMD now v*orfca vary wtl) at 2Hi ualitg a SWPTc MP-H prograwtwr 
board. I did not hava to changa tny parti on tha MP-R board ■.thar. 

Tha HELIX ayitam h«a baan nvlawad in 68MJ and In ganaral, my command ara tha 
•ama. I lika to uia tha tarmlnal clock to control tha baud rata by aof twara, ao I 
added a Jumper from pin 24 of tha HELIX port 1 R9-232 ranhartor to fiw 13 of tha 
header, K2 at tha roar of tha motherboard and cut tha fUjumpar that waa between 
plna 3 and 19. I now have a ayatam that la very dependable and enjoyab.a. I have 
Ukevjls* enjoyatf your magasina for tha past 3 yean. Kaap up tha good work' 



1J7E BE 


D07C 


L137E 


LDX 


IJ007C 


1381 30 


IF 


L1381 


LEAX 


-l.JC 


1383 26 


FC 




BNE 


L13B1 


1385 5A 






OECB 




1386 26 


F6 




BNB 


L137E 


23B8 39 






RTS 





1 m.sec. loop 



1X(ACCB) m. sec. loop 



SO a. sec. program tuning is located at $128 2, 



1282 C6 


32 


LDB 


M32 


128 4 BD 


137E 


JSR 


L137E 



50 m.jec. 

gosub lining loop 



Also I noticed the program checks CPUTYP clock frequency 

at JlOlfl. 



if 1 Hhi goto next 
get 2 Mhz notice 



1018 70 CC33 
101E 2A 08 


TST 
8 PL 


CPUTYP 
U028 


step 
1020 BE 1664 


LDX 


»J16 


nessage 







Youri truly* 
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Press Release 



HmELUGEKr SERIAL I/O PROCESSOR BOARD KM AVAILABLE 

Tho (INK laulHaont Taroo-foM I1-JJ1C Jor'ol >/0 lnl#rf«M can »Tf- 
nirtcvilT lixruti IhrwoKovi or o *(]tli«if oYtton by 'ao>rllafl I'm ntlir 
of rntarrwpt, aorwoo* u |ar rtrplooll «>J (ha heat C*>. TSa lalatilltni I/O 
oaard irt««llihii iMt av ovffarjofl aali taoAaFari ooTMaa* »rnan a*tf atari 
ao« prap*oco»nna of *o» 4t (j. 

opPfatP'loia M-hurtf ao'lMra ana «o«rattn« Milan arU«M ara rtQuiratf. 
Soft-ora ana .rlaor* for 04-3 Lawol 7 -Itl pa a.illaala loom* rroo (mix. 

"TnOfPEnTJfKT OK-IOMC 2«K1 68809 CPU 

*UP TO 201C OF OK-iOAKO HEMXY tF.P*0« MTJ R«0 

'■"EIEBEII D»T» T«AMSFER BETWEEN X0ST *W) U-HUD CPU UIINS 
» 23038 FI0 1/0 MTEHfACC UOIT 

'THREE RS-?52C IfUlAL l/O POdTl (6S5Us> KITH MFTVAJtE jelectaue 
«AUB RATES< DOIIO LINCTH, (TCP IITS^ PARITY 

ITAAWM ftPSIQN MCUMIMQ kl IM WIThM IVTUAAt ..........14)1.11 

PUltttl «tt31W OWTIC SUM 

IMIFLEX FOP elKIX WINCHESTER SYSTEMS 

T*< ..111 >t (ft>im«| Unlfl.Il cgabltltli ■ilth (]•!> llaiMllir 
trltfat. Tin "C* vtrtlonl Of UnlFLEl for wlo wftri th» Kluchttllf 
■ yitiai will tt dtllvprpl on S* Mali ti *fll If ft" Mali. 

6IHIX 50 PIN PROTOTYPING BOARD KM AVAILABLE 

■CbvoW ilriii wTth pl*ti0 Ihrw haloi *n4 PrlMotf >9m«p #nj ffrouno |li.#*. 
*$ fan af eoot OA .1M n .300 coitiortt wo to H FOMriowi ftlr. l[i. 
»At*tptl ■toward 6. B. *A, lo. to. lfc, 2l« otmI *C pl« OtP oovlcai. 
»TSi onllro let) oPOo K«« mi* for .100 » .t« M*J*r (ptooon) wnKlAn, 

»'•■« for 10l»or COWMCtloni Or .100 C >it>r Kfla»r» g« «ll ]fl »ul llPlla. 

•Accapta » 70-110 raqulalort. I « tu 4i I i u. v tha a/- la> llrai. 

•arovlaloAi for aaeoupttoa ttB* tflalrlbvlao ikreuofaMt law ar.a*. 

•Con a« Wl*4 wlir. tttn ftp. wl'IfHJ rrxll, aAlfof >lflOO. o(C. 

Ibia foU fall canpatcJoAA owf atp/ aaajk* ao BAUatwbffo' ............ tJl.lS 



Mr. Don Williams 
' 68 Micro Jounal 
P.O.Box B49 
Hixson, Tenn. 37343 



Dear Don; 



Jt**ft, 2i "s-i 



1 was very pleased with your note for a better 
EPROH programmer which is availble from SWTPc. C I can 
not recall the exact page or issue of 68 micro. ). I 
took another approach to have a programmer which can 
work at 2 Mhi system clock, patching NRITPROM.CMD. I 
not only faced the inconvenience of 1 Mhi clock use in 
HRITPROM.CMD but olso the possible damaging of the some 
2716's from dlffernt sources. The 2716's from Intel and 
2S16 from Texas Instruments are programed fine with 
NRITPROM.CMD but the 2716's from Natinal Semiconductors 
and AMD are dammaged. 50 m.sec. PG/PCM program pulse 
seems to be too long for these 2716's. To solve theaie 
problems I tried a few patches at NRITPROM.CMD. 

Using DYNAMITE.CMD disassembler I could locate the 
basic time loop routine ( 1 m.sec. at 1 Mhz clock } at 
J137E, 
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Now it is obvious that J7C at $1380 to be changed 

to JFA and )2A at J101E to {28 ( SMI instruction } for 2 
Mhz clock, and {32 at {1283 to be changed to J2S for 37 
m.sec. PG/PGM program timing interval. Patches for 
ecah modification are shown in following table. 





WPROM1TI 


NPROM1NS 


NPR0M2TI 


NPR0M2NS 


Clock 


1 Mhz 


1 Mhz 


2 Mhz 


2 Mhz 


Supplier 


Tl.Int 


NS.AMD 


TI, Int 


NS.AMD 


J101E 


{2A 


J2A 


{28 


(28 


{1283 


S32 


{2S 


{32 


J2S 


J13B0 


{7C 


{7C 


{FA 


(FA 


11689 


{32 


{32 


{31 


(31 



TI : Texas Intruments 

NS: National Semiconductors 

Intl: Intel 

AMD: Advanced Micro Devices 

The READPRCtt.CMD wrorks at 2 Mhz if 6B820 is used 
at MP-R programmer board. I found a 6820 which works 
properly at 2 Mhz, so you may try too. 




Sincerely yours; 



flidcaaata Kifaimae ,H.D. 
11720 Bdgewater Dr. 
Lakewood, Ohio 44107 



iXFiwwc cpfO* SBurnot kx not 90-69 

RJrfWfl H. Haa. CCT 
ta\lqjLa> t^hmloglea 
P.O. am «71 
F^Dcla , VA 23847 

aaoke Signal BtaaAuatinp;'B 3CB-69 CM ooaxd tl an «rtr«»ly vecaatilv. quality 
product far tha fifty buaa . fk nm/ m tt Uttaa of ua dasltlng to titn both OQ669 
and 06-9 on tMi board hava had to tolarata gayyLng chlopa. bee*** both 
opac»tlnq tsysBaaj* rotjulra an EFfcn cealdlng at tnOQ to SrTfF. ihla at-rlcla 
daacrlhaa a relatively alaple Hadiflcatlon wrilrli cllAliutaa tha problaa. 

lt>a SCB-69 provid>i five ancketa tor 2k ePTOta. In tha itandard configuration 
Uta hlg^Raat EFfCVl raatoaa at SF800 «> SffrT , with tha o^iar four aoeaata 
■ ituated In a block of aaaor y fro* SOO0O to StTFT. In 1 56K «y»t*ai, tha t» 
lomact aocXat* ara ovarlayad by rm and aca thacafoca uoaleaa. thii 
oodUlcatlon aovaa thoaa aockata to Ua aaac aOAzmm as tha two hlqhaat 
•ad alio** tha uaaf to aalact. via ooftta&ra, ia\ieti pair will b» i 
Pterhapa tha aoat lAtafaatiiig aaoact of thli rxvivvrilon li that Baaka Signal «u 
kind arx**jh ao provida ua with iimt all the loqic twttiad for tha convatiion, 
r«aJlr(ng ua to m^ply only a quad two p>«luqa and ita flbcfcatl 

flag In by aKHlnlng tha 9(3-69 CM boatd carafolly. Uxata aorta ta Ull thtough 
tm and vicing blorta VM Uvouqh MB locacad dlractly aoova than. Cut j-aapar 4 
on all out H6. O. *t7 and m e>t jiatpar 2 alao. 

ttw act now ooing to oatt a fev jtatptr ccawctiona ao tha airing blorta- 
looofclng at tha front (umiait alda) of tha board, notloa that tha UTT 
varclcaal tow of patfi tot aoch wiring block li nmbarad 1 throuoh 4. Ml 
rTvractiona etculd) b» made to tha left or matarad aid* of tha wlrltig bldcfca. 
Do not aoka any ccanact lona to th* padi on tha eight alda. 

r 4 cxi HI to I cxi «; alao j*»»r 4 On H? to 4 on MS. 
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.r I m H4 tv I on w*7| alao )\j 



2 on W> to 2 OA Nf. 



Install a 14 pin aocbtt in tht spu. location UI4. Insart lha fxctot SO the 
1om«c two pads or the 16 pin PC pattern *r« laaaaad . 9olo*r » Jiagau fron pin 7 
of tft* 14 pin nekit to VAUr which runs InaDdlataly tallow tha socket. 

(to« » list ot oomctioni to sakai 

til* PIN 1 TO [lit FIN 14 
UK PIN 2 ID 91 PIN 1 
111* PIN 3 ID UK PIN 4 
SJ1* PIN S TO UJ 1 PIN 2 
U16 PIN 6 TO W8 PIN II 
U2« PIN I mm PIN 4 
U2» PIN » TO Hi PIN 4 
UH PIN 10 TO Vl» PIN 14 
UK PIN 12 TO MO PIN 41 (OT! 
U2» PIN 11 TO UJO PIN 2 
SI PIN 6 TO U) P» IT 
SI PIN 4 TO II PIN t 



■ hMiii. • Ii iMinmiM an «r »»• !<>■: .r.i.n ink 

[■■•■lien II licitlim CI la CIO. Tht Inn i. aa.i.n.4 ta la full* 
raruUttd ml HU*t ■• aeerat.ad an a 32H tittniir*. at nana a* tha 



**?, 



StTrrvAM t^avi select M«M»tP.rf«»v 



3ri Tn 



On the avwctlonf to tit ard vo. rt>nt»[ to cav^ci to the left life of the 
blocAl, looking et «*t front of the bated. Pin O on tht 340 Dues la the 
•lgtoth pin ttcm ti« rl9M aide, on the a-*|utff)t aide of tht board, pin 4 of 
SI le neitt to pin 6 of S)j you ehould b» able to Ji»t tend U*** pine tarj*tn*f 
and eolder. 

Inetall * 7(1.900 in 01* (• 7400 will %*otk. aa well.) Tour CFRJ«* go In u 
foUwii The proqrae to be *«*c»rted on pane -Map ot OA met goes tn U21 (1 
(acta* KM6« fca r «j. ir you haw* ■ ctn*aw>lon oblp It goes in U22. Install your 
<*xrxluy EPlOtlft) In U24 {and U2S) . ft m \4 a t tnet, when ewlbched, U24 
coxxt^r^da to uai and U» trplerwa U22. Any otot placed In U2J la actlvt at 
all tlaes. Hat* 1* a typical setup (mine.) i MMMC In U21, IT£X9 BOOT in V22. 
rerthlni In 023 (i*vtJJ* 0»-* Pi In W.. ard 05-9 P2 In (OS, 

Nw to stt tha switches. £1-5 controls tht software select option. In the off 
poeltion, 021 through. U2) er* always active* 024 and UK don't aiiat. In tM 
on poaltlon aortnar* aatact la eruJbltd. B2-I tnablaa 021 or 024 «td MOST be 
on. If you haws an cphx (neither 032 or U2S, you «o»t alao turn on oa-2. 
92*3 controls OU a» always. 32-4 and S2-S now have no function and onould be 
l«rt In the orf position. S2-4J through S2*s operate «a beroee and should be 
Uft atone. 

Turning power on or hitting raaat will alwye select tha U21-U22 pair of 
aodtau. To aalact tha 024-0?% p»ic - -rrlte my iVs Hhar with bit 7 off f OO la 
aaay to riandrl to any loaation bativan SCBOO and SL7PP. ThLa l» an CPfOI 
•KicWt - althar U22 or U25 - and *a Such lu never written to under normal 
oandltlona. lb aalart tha U9I-032 pitr aoaln, Mlta any nuavar wiui nit 7 on 
[I wfl« MTt to the aaa* range of loaatlona. hitilnq mil alao ar»-a^i,*»a 
thla. Thu» ay syataa coaaa t-p in ntM90. To hoot 00S$9O I hit *0"i *B" hoot* 
FtaCXS. awS n-mlnt) the foiloiriAe progtM boots OtV^i 

fnfFT iqu srrne pjsbt vvm w *rr copy op cb-4 
mm. no ubqo aansB mien tnmns Efvoe 
ot>_an uk «oo oft wkiuaut ephx seutt axe 

ST* aunCTL 3cl/CT 0&-9 CPlOtS 
jw cuisr cnjBxrr as-9 

siatllarly. lubatltutlng the 00SS9O or nfl toot vactor and SPf for the aalact 
ooda 9tta a* hack rroa OS-^ «o (XB or PLH. vvrlattona of theea pro^raaa work 
nail aa tranaiant iimh1» : with proper ca/a one can eowa fro* DOS to FLDt to 
09-9 In my *ext>*encs> f it will. 

I an certain there are waya to do thla which are aurfi sort flexible* but roc 
eftout rirty centa In P*r U. a half hour 'a tine. «nd nawleea perforaanc* thla 
alaple aodlftcatlon can't he beat. 

MMMIMSt Thia aodlricatlon will aoat certainty void any warrwity you nay have 
on your CPO toardi ihia aodlflcatlon wn» inatalled on IDTV 3 of the SCB-C39 COD 
Board i othara nay be dlfrerent. If you are ualng on or the elternaw OTD* 
anry aape •hown in the 9CS-69 awual yvu tftowld be *»re tr^at no confliete 
will occur before atttaptlno this Modification. 

naO !■ • tratt f k of ledetical SyttaiM Conaultanta.- Inc. 

05-9 la a txadi eark of Hieroware TTjaiaaw Oxporitlen. 

9(3-69, 0O869 and HCW69 are " — ' *— of Stotte Signal Broadcaatlng. 

pen Uillieei jvm 2' 1M2 

C/0 St rtiir* Jaurrtel 

Hawine rmniir •.•*.kl*4 Oieital rVateeree Ceeeuter^i 32a BB-30 

■ la til •>«■ IK 1 miMtnl it (a ikin canit4«n n i tuari e KM. Tr« 



• frriiaid riivitttU i ft *» S4rOs triii* iirvv* l ■■■**bt*a it. 

If vgti . I vt ir, Cenodi It »fi*trit far a lint ■.*.! (.hi Hit It 

ihippil uii i grf*e«a illl) In! miti l« #*«•»• .h> irdr olul fl>u 



l«clit a*t -■* nin< ] a tj mjih fttiintllt tiuflur ana »r«ti«liii«i« . 
T h i nit ippiiti it »• • a««4 pr-apiuet weriN •urihiiLnt. 
Nim imi ] have r«ed »#v#n iuvn ■*" *«ur •'utllseiian «n*l tin 



iif«Tii. I **•«! that .our •aaailft* l* wafthwhtl*. | 

llnaaca I ». 

Dinli ~tt 

•f««ei3omsiRtxT 

HKLNf* 114*1 



'--• 2*. 1141 



U Ricra Jowatl 
WOO Ca-.ia.wlia laltb 
Hlxaon. TV >7>*) 



t»«r it*. 

rlava la a f*a«r. aa ey Uferleaci eltk W*ilclMet*f MflM twalaeaa Sn>t«iM 

Wr-aw <tUMl)l thm D-f* n«H| MMt lr*H«a, aaa Ui|c AccffMtla* lT*««a 

*liUl HftwHt wee 4ei1fee4 te ran veer flea •■* *i* **H CPV. In ad ceafhl *r 
ay* 1* ti Hlcve JbtaraaL u 1 attat far tbi iht p*14ie- after ilwmklr wavleiai 
ibaa, a 1m vtmU Wa la arltf. I fat *UI) ftlll Mtm *t 1MBI ami h* ■«avvra4 
all ay |uutl«M VuUh |W1d| aa aa «acallt>ml daea »t tk* *jafrw«ae f if rt lUitX. 
1 e«fcaaeea lb* avaiaa «« m •■*« 

t%e fallovtaa *ra mf t\*4i.*** ai«ar aalaa *ttaft'» ••Icwaia. 
■aalt factyttre tula 

Tbe baalr ecceaatlaa entea filled all tha eeese ef m baalaaaa tl*a aeae. Tha artai 
(*!••>, atvaat iha UkHI act**ai41aa p«K>t4* ■■ •T»a»Tthl*4 tt laclsal^. fa H«a I* tt«e 
*>T«rata H^Ulti 1c aJtaody ooetalaa a franrlaloa I of t ateaart» Md aacaaeu flla 
•ad ^rewLfaa lha fallc-ulr* r*f>tltl Jearnai ,l^lar.aal«aca.tM«ae.aaa eaatblr «laaa 
erocratB. 

fe *at «e tha aailta acca«M(l*( tr*(«a ceek aa ipfrMlBil- ] ee«e*. It teae. 
aa lhai ]•— a *•<•*— 1 ee«er warkari vifeh a caaapetar fcalara. tW airactlaaa lacltalad 
la tha ih«t (mia* art La elaplv eactlah wfiTi astallaat aaaaeli*, I>af ■* alaJ chat 
tba *cr#vntli»| afata* It iwartt. Tha uaar dariaaa ta the tyaffwa tha all* h4 Int 
at cka Kfrmli aasl ftaaaria file. Alaa t oatlaciaa te aaatlaa thai Mm ace****, lea. 
;»■•*♦ ta<laa*w aecaaata aagriaia md ncilrnit. 
Data *■—«— ■ ) < lyataa <»«) 

Tha OKJ ctsi.iii *t tha («llewtn| **»♦-•» til THa DM Her I aaa .PaflM. leaWia, 
CsxasM.reiaaC.aaa «nCZ> rr «iraaa TahlM thaa aa at a tUa ara aa Cal bH . the «• 
OBEleMa • La* It <**(»!*« «r*ar MKJ c rw*cllaaa *M4 (*r «»n|l.. 

TW 4elia« »i«aias> mmUi iha <.■•■ ta ■aartrr ibe twreac aa4 caetem af a 
duabaaa flla. I toa la tha pa»t ***■>) "*•• » track varleea lif** ««ill*i 
■ith citateear acieaatfl w4 treewt. Dr f m t J 

The af4aia n«r*a lata tha «mt adli a*i «r lha «*taba«a>. Tha aaar la ahla 
la l«p»t.*tr«law a cb«B|*,eB4 «ala*a 4*i«t.*i* reeerea. Ta aaa tha «»4a 
iW 4»(t»a»* <•**■!■ t» hi m baaa a T r»la»»U daflaiW tr tha aair. 

Tha Mat *er«attta rrelraa •( iha DM la Geea*. Te aa* it •» la ■ «at4 
wcmU ha M|lc. (Vasar aaaa laaJleb lib* a«a etaca-eeral l a m I* areeat • 
reaerta. l«eal*T, «e4 ta aaaa,cata aaa* tetakua*. eeear caa W aaaa te aart aeiaeaaia, 
ceahlaa la IhbI 1w» (tub dlffataai tatakaaaa ul calcalata aaf afaclflatl rial* la 
any aitactlffn, Cvear frill I*** eattvl llelia traa> rflffarart ieitiaa** «ai n*»* 
thaa leaaikar la «b> aaeli** firaat, r-a <ilt>)i laai aa tha*. rafervai the* *M htUl* 
aaa* til* caatalalaa Ikai lftf BTVtt tea. Oaaev ta vaafal la cialtiat teetrel flla* le 
batch r»c*alla|. Tha Hat ml Caaair caaaw**a uuh **ar*Slaafl? J). 

mmat la liaa la tha fhiaat Pt*(raa. t eaa'i iir bee aatb aaeaC It kacaaaa ]*«* 
mm ..*.i It. Rataatlr 1 lacalfflal a kill fta* wJll, 1 tm—d tit It It m rrtatad 
h</ im («r<f*i Kttraa- 4e I eeeteciae eAHt aa t* haw ta 4* thla with ■* alaia*. 
I an i.rtniMl ta tim* thai l alreaiy had tha aaaa | fg| 1 1 ry . 

The riaal af*B*aB 1 vlll i«lk t*fM»t la VfCfji, It | B m*4 ta (mat * »UUl <ut 
i* axpana tha taaawcara eaaprr te »*«t a aaMhrt*. 

HP pafawftai etl*laa *f HUH 'a taftaar* la tint d« all the wmj. It ta aarva* 
a* eell t» taulHai aaa 1 reneltlr gpi **■ aanija aerth oat *f It, I vetilri 
fa£«e**ns1 It ta aaj^aaa laektaf fer *Mwt »eH4 apvl tcit laa iill*m i|-ite al a 
reaaonebla atlti. Ml. MaM of VaHI hae heea nrr halpfal la aa aaa I war ta 
t*k* thla BfaaBTta*lt7 aa tkaU hi a ror hla fatlaac* la helalBl aa aaaa the haat 
•0(1*111 eatlala* thai I H"alkl<* caaUd . 



Ilacarelf 

■aaael I. lb****** 

Pen Ulllltaii %t . . tdltor 

Ad mere ipaurMl 

5^00 laiiandra s*>i th 

Ct?rTiF'i*er P*L*i>l i ihiM Cantar- 

PO It* IV49 

mi aafi, r»t 37343 

REi ErdLARCIHO It* FLEX DlftfCTOFv 

rhr »»*1 Uair.1 OiacuablOrt l*Pliil iiiohctllv te ?\ am 'treat tad 
dow&ia »«d*e. dauhl* «int)tv (mt extra eenf»itv. diakattea. Nunvir. 
uailar leelc can C* a*>fM»4 to «nv Ple» dieherte. NtrMiiT. a Fld* 
dtiftaTt* itirii •jut with a direct or v en track 00. Tht ■ tjlrectarv 
ittiti with factor 05 and continual thru teeter lt> vleldln* 2* 

■ actart. IKK cantalftlne lO <ntr.fi, ear « tatal m* JeO flla*. I* ion 
than a74>C fi>*i ere needed in tha diractorr. Flaw will autonet leal lv 
exiantf (ha directory. Keweverf Flax will o-ilv ewteed th« directerv *«t» 

■ Ittlr at « tie*, vleldln* onlv 10 etfdltienal tfirtetarv entnei. Ten 
file* latar. Flix will *i>ca aeain n*v* t« **t*ne the dlrectarv. If a 
$>itta di»» contain! 3*1 fiia*. than Ft** wilt neve ha4 t* extand tha 
dirfttarv II tlata*. Flax VMrl l:n«i that thia crutll • alfftlflcant 
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4»)«v in Mli icc«»«ihr. What folio** it • crudi but offoctiv* «wth«<l 
of arovtdin* roo»s for W f i !• tntnti t><s>or« Fltx Will Mvt to Oytfnd 
tr>* diftf torv. And ait it cottt th» «••#■ 1* «n« track wfteh if 
a4>«C*nt t • th# friiintl »tr»ft»fs* '• 



15 FSUHT* 



PI 



Tinrs 



A PERFOCT SUMflCA 



UHr.o th» CM»**£P (OFl wtilltv • » ->vbli»h*>d in 6d Micro J»un>*l. 
tho *o1lo»m» to * nowlv farakattad tfiftkotto ifl dnv» «i 

CHAMuC 
C"» DWVa Tft»« S*U* • *?£* FND"I TO ACTION 



do 



<CK> 



cc*> 
u 
<xtc> 



Silict Sv»t*» Info *Krd 
92 Hodifv too of fr«* <h*ln to 02*01 

X 1 Cn« froo 3^52 To 3°<» froo .actor. 

Wr I to *odl f l*d SIR 

Soloct l4»f ficter of fid airretor-r 
01 nadjfr last itcttr t* link to 01-01 
01 <«xt»ndUn* diractor-v 32 ••rtorvi 

*iti •w>dift»d old taot vector 

Soloct i«»f Mttir of track 01 
00 Break link to 02-Ol 
00 

Ur 1 1« 1 • f iclr of #>: t • rn d ■ d directory 
Re-turn to not hot F1»k 

Of count « mm olooont iti(N*< would bo to di-»o»«»*M# tho NEUDtS*v 
coa/rva r>d and h«vo 11 do thii r*f#rMtlifi« at the and of itt 
Initial! cation* pivln* hood to tho t *•»« of ditt-otto of court*. Or- >«u 
<cm1d vritt • • , i»#»le utility u»mi f Itx * a 1 n • 1 * toetor road and vrit* 
v«ct»r-f . i»ut tho •60 vt *j«thod um ■ ttvouaM out 1 n a few ■mutoi *nd 
chart tt>* fotlowin* pricifun II now tiiirvtd 

tit rcr»tt new dlitotte witr COf or r«E**DISK 

ft* Mirror « dlMette corst ft I (1 1 fi* tho extended director* onto tho 

n*t.r . foiftitud ditu'r*. Now it ha. • <> « ttndtd directory too' 

Pail kftoar 41* 



ID 


01 


Ji 


70 


01 


00 
00 


00 
01 


0.2 
01 



<CR> 
W 




4&&JU 



5469 Arlene Way 
Livennje. California 94550 
(415) 455-6085 
Jure 17. 1982 



Kr. Don willlcra 
68 Micro Journal 
5900 Cassandra 9UUi 
P.O. 8ox 849 
HUUl. TN 37341 

Oeax Daoi 



I am pleased to Bee more end acre arTicles in 68 Micro on the 
"C" croaranstng limguage . ttms, the only mpileis available 
seam to generate code for the 6809 . lor chase of us v*o stil 1 use 
the 6800. I nox have a solution. Over the past year or so. I have 
oiwstai Mori Cain's SreJl-c tuipiler to g^astate a oeneraliaed 
type of pamrk> -cpde . A run tune interpreter execute? this pseudp- 
code at a cwintwtile rate. Alas, the 6800 lnstructlm set is not 
suited for direct, code generation by the oanpiler. at least not if 
you want to fit the compiler 1a under 32K. 

If you or any of your onntr ibuti no. editors are interested. I 
will be happy to fumiah tho snurcx code for the consumer, 
intanreter and the run-time library for publication In your 
negazlne. This emptier Mas originally written for the 8080 and 
plared in the publ lc domain by Ron Cain via Dr. DDhts Journal, 
and 1 mould llko to see the same happen for the 6800 annum ty. 
I paraxial ly plan to oot filthy rich by charging $29.95 per copy 
of tho ibwe on an 8 Inch Flex diskette. 



Sincerely yours. 
Serge Stepanof t 



Joseph DeXoff 

R.R. 4 

Centralis, IL 62801 
618-513-5270 
July 9,1983 

(8 MICRO JOURNAL 
CO Sox 849 

Hixsofl, TW 37343 

Dear Den, 

In BIT auciUT of the July issue Keith Alexander asked for • 
better alggrlths to fled perfect numbers. 1 hope the enclosed pro 
4rae will help hi*. It oaly finds the first 7 perfect nuabera is 
the tth is over 16 dlveta low); by the <ny, the 10th is over 32 
di^ets long and will Give an overflow eves on tha IBM 170 using 

ptj/i. 

Euclid found that any nueber of the for* ( I2f n) -1) • (2 • (n-1 1 I 
was perfect If (2Vn)-l was a prlee, so only nunbsra of this fore 
era tested. The first 7 are found in laaa than 20 seconds. 

Anyone for writing s BASIC prograe to find the first 10 77 

Think you. 



J^Q.'iW 



20 (T-2 

21 roRT-lT07 
10 P2«PP 

31 PT"Pr»2iPl-Pf-l 

32 trPl-3GOTO70 

*0 runTL»JTO«0»(H!5TEPI 

SO If tNT (Pl/Tt) •TL-PITKCITL-P1 

V, NEXT TL 

60 irTWPlTHEKJOTOlO 

70 PP»-Pl«P2l PBISTPl,P2,PPr 

80 KEXTT 

90 DIB 



PI 

3 

7 

11 

127 

3,191 

131,071 

524,297 



2 

4 

1« 

64 

4,096 

69,536 

262,144 



• 


IMIT 2t(»-l) 


■ 


PRINT HOW KAM7 


• 


P2 - 241N-1) 


■ 


PI - (29N1-1 


* 


3 IS A PRIMC 


• 


START 


* 


TEST POR PRIItt 


• 


LOOP 


1 


WAS NOT PRIHt 


* 


rOOND PRIME 


1 


OO IT AGAIX 




T11ATS ALL f OtM 


A rsiTJxrr :iujideb 




6 




23 




496 




a, 128 




31, 550, 316 




8,589,869,056 




117,433,691,323 





CLASSIFIED ADVERTISING 



6800 CPU Card J75. 

documentation $50. 
LEW 1-615-842-4601 



AC-30 Cassette Interface with' 



Joiaph oeHoff 



Tano 56K Dual Serial Ports, Dual 5" Disk Drives, 

complete soHvare package. Like New; Wholesale 

S5300 - Mill take S2995. Three SWTPC 8K Memory 

Boards J95 ea. PR-40 Printer, Extra Paper, and 

Ribbons; S95. 

LEW I -6 15-842-4601 

*•• 

DS0 color graphics board S50, PR-40 printer $50, 

both working and socketed. 

Eric Skarjune work (313) 232-8181 ext 265 heme 

732-1917. 

sss 

SWTPC MF-68 Dual Mini-Floppy, $500; MP-16A, MP-I6X, 
PR-40, $150 each; MP-A2, $60; MP-A, Universal Bare 
Motherboard, $40 each; MP-M 4K (5), MP-R, Newtech 
Music Board, $30 each; MP-S (3), MP-C, MP-LA, AC-30, 
CIS-30*-. $25 each; Elektra cabinet n/poarer supply, 
$300; CREI 6802 Microcomputer, $200; 35 Issues 68 
Micro Journal , $35. 
Dick Efnor, 4446 Chase Park, Annandale, VA 22003 

(202)256-1197. 

sss 

FOR SALE: BF0 5 Inch disk controller with SWTPCO 
6809 CPU. Runs Flex or SSB at $8000 or $E000. APF 
Imagination 6800 color computer with ROM Basic, 
joysticks and Basic Tutor. Other 6800/09 boards. 
Call John (216) 747-6781 anytime. 

sss 

SWTPC DMAF-2 DMA Disk Controller Board, rev C Up to 
4 DSDD 8" drives. $365. 
Dave (312) 382-5478 after 6. 

sss 

MICRO-CHROMA 68 with SS-50 Interface $250. Digital 
Research 32K RAM 16K of chips $100. S.E. MICRO SYS. 
D0C-16 $150. Tl S-R/R 48K w/BK of chips $100. 
A. Stahley (215) 261-0176 after 5:30pm EST. 

sss 

FOR SALE: SWTPC AC-30 cassette Interface complete 
with audio cables. And the original MP-A1 6800 
processor board (purchased In October 1976; a real 
antique!) Both In mint working condition. The first 
reasonable offer takes either or both. 

Dwight Lanpher, Box 472, N.E. Harbor, ME 04662 

• si 

GIMIX PI0 28 Disk Controller Card. Will Control Up 
to four 54 1/2 Inch drives single or double density 
35 to 80 tracks, one or two sided. Includes Glmlx 
flex disk. List $390 asking $275. 

Call (414) 332-3242 nights (414) 462-3700 days Bob. 

sss 

SWTP 6800 System, 48K, MP-S, AC-30, $850; SSB Triple 
Mini-Floppy $850; BANTEM CRT $600. 
Joe WIcklund, 801 Duchess Rd, Bothel Wa 98011, (206) 
481-3573 Eve. , 347-1292 Days. 
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DISK DRIVE WOES? a*, 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? \ ^rf \ ^^ 

Don't 

Blame The 
Software! ,„., 

Power Una Spike . Surges A 

Hash (ouid be Iti culprit! Floppies, printers. 

memory' 4 processor oiler Inl reel! Our p tented ISOLATORS 

eliminate equipment Interectlon AND cuib damaclrtfl Powrer Una 

Spikes. Surges and Huh. MO EY SACK GUARANTEE! 

• ISOLATOR HSO-1) 3 I liter Isolated 3-preng sockets; Integral 
Surge/Spike Si«rcnaaaun 18** W Maximum teed. 1 KW load 

• ISOLATOR flSO 2) 2 Hilar Isolated 3-proog socket banks; <» 
socket* total); Inteoral SpHcerSurrje Suppression, 187S W Mai 
load, 1 KW either bank *W.t» 

• SUPER ISOl-ATOR (ISO 3 similar to ISO-1 axeapt double 
laolstlon a Supnresalori •isi.-l'- lV "°* •* 

. SUPER ISOLATOR (1SO-11) similar to ISO-2 axeapt double 
Isolation a Suppression ■ •***■ 

• MAGNUM ISOLATOR ( SO-17) 4 Child Isolalad socket*.- For 
ULTRASENSITIVE Systems - AJSl'SS 

. CIRCUIT BREAKER, any model (Add CB) ** J *-?9 

. REMOTE SWI CH, any modal Udd-RS, Add 118.00 

AT YOUR MasterCard. Via:, American Express 

DEALERS ORDER TOLL FflEE 1-800-22M876 

(axeapt AK. HI, PR a Canada) 



/^J Electronic Specialists, Inc. 

171 Soulti Main Street. Box 389, Natlck, Mass- 01760 
(617) 6SS-1532 



LUC I DATA PASCAL 



If 10U need an eaay-to-uae. well proven laplcacntatlon 
oT Pascal . that do>*an*t need a ami computer to run It. .. * 
LOOK K0 rURTHCR . Vt SILL IT I 



OITLV raQuiraa HX.6K KjW plu* on* V die* dr ive 

All ataiadard Paacal typea in aupportad and full 

typc-chacfclnft 1» P*rfor*e-i 

lEALly Taal 9-«lftu prvcialon a«e«ntlflo functlone 

Optional allocation of *er.at>.*e to aeaoluto aaaory 

Locations a) love «asy control or aaaory-aapped 

perlpherale ( eg video board*. CIA 'a AClA'a ne) 

fully optlaiaed run-tine ayataaa for 6600 and 6609 

Any nuabcr of EXTERNAL uiir auppllad routines »*t Pa 

*a*tly tink*d to Faecal 4«ftn«d function and procedure 

Identifiers, v. thin your prograa 

fast. easy-to-use compiler s*narataa ultra arriolont 

poj.lt.oa Independent and ftONeole P-codt Inatructlona 

Huit.pl* Tilaa - nay oe aequentlal/randoe. diak rilaa 

aupportad by your DOS . or pftyalcal devlcea addad by you 

Scalar 1/0 to RtAO and MITE your own SCALAH TYPU 

Cu« to* vtrilont available to apeclal requirement* 

All LUClDATA Paaoala are auppllad with ■ eo*»prohen* l»e 

Ua»r Manual r*LUS lota or demo pro«T*ae and ara fully 

aupportad by our Update Service 

6900 FLEX 2 varaion on 5" dltk **i0. on 6" dlek »l4i 
6609 FLE* 9 varaion on 4- d lair SI90, on «• dltk 120* 
U5*r rJ#nval aaparacely 1*75 {deductible Treat purcnaee) 
Prlcaa include Airmail potta«e AlYk/KEaf in the VOXLDt 
Payacnt oy H»*tercerd/ > ISA or certified cheque 
Despatched by return or poat (UK -*»Ceet Coaat 5 daya) 



luciddhd 



LUC10ATA Ltd.. P.O. Sox 120 
Caabrldsa. CD! itZ. ES0LXHD 
TtlaPhona Ordara 10223) 811906 

Pjrife^on of Pascal alnca 19T9 

LUClCXTa Pascal La iln anaiUMa for Haatn KW! rro* 
POLIBTTES, m i«irt Slraat St.. Cedar Hapldi. U >?«03 
I 3Koic* Signal BrD.Oc.tln, OOSbSD rrua H1XDPIUH Hlem 
IKmltna, Caja.r. •*( , Xsrth Kaunas, *«?8 01 a. IHCLIXD 



6809 



RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



• USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 

• SCREEN ORIENTED. FORM FILL OUT TYPE OF ACCESS 

• OPTIONAL TWO LEVEL RECORD HIERARCHY 

• ALL FILES IN ASCII TEXT FORMAT. BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION, SAMPLE APPLICATIOM 

• VERSATILE, PROFESSIONAL QUALITY REPORT WRITER 

• BUILT IN SORT/MERGE 

• EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
tor the 6809 computer It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-line retrieval, sorting and printed reports. Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 

FLEX* $200 

OS-9+ $250 

UN1FLEX* $300 

TERMS VIS* MC i PREPAID 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLINGHAM, WA 98226 

1 1206) 734-8248 



In Australia & Southeast Asia, Available Through: 

Pans Radio Electronics. 7A Burton St 

Darlinghurst. NSW 2010 Sydney Australia 
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DATA SYSTEMS "68" 

ORLANDO, FLORIDA 



5 "A" DOUBLE DENSITY DISK CONTROLLER 



$32 



$39 



$62 



• Double sided, single/double density 

• Write-precompensation 
•Regulators topower2 disk drives 
•Disk drivers included 

$39 5 ° bare board 

6809 CPU BOARD 

• On-board Baud Rate Generator 
using the MC14411 

50 * Supports extended addressing 

• Space for four 2716 Eproms allow- 
ing you to switch between sets 

• Solder masked top and bottom 

• Component placement silk screened 
on top of board 

64K DYNAMIC RAM 
BOARD 

• Completely transparent refresh 
(during 01) at 1 MHz 

• Operates with both 6800 and 6809 
systems 

• Compatible with the 20-blt ex- 
tended addressing mode 

• Low power - 12V at 150 ma., 6V at 
50 WO ma -. and - 5V at 7 ma. 

• Uses 4116-type RAM with 200 NS 
access time 

• Designed for Motorola MC3242A 
and MC348G Dynamic Memory 
Control Chips 

• No timing problems 

• No one-shot delays 

• No adjustments 

MOTHER BOARD 

• .093 board no flex 

• 8 50-pln slots 8 30-pin slots 

• 4 or 16 addresses per slot 
50 • fully decoded 

• I/O configuration by way of 1 
16-pin header and 4-pos dip switch 

• Baud Rate Generator is on board 
9600. 4800. 600. 300 110 



•Phase lock loop data separator 

• Uses the Western Digital 1791 
controller chip 

•Requires oscilloscope and voltmeter 
for setup 



$225 
$19 



00 



50 



$32^0 



$32 



50 



$|950 



assembled and tested 



DUAL SERIAL BOARD 

Combines two ACIA's at the same 
port 

An optional NMI debouncing cir- 
cuitry is on board 

All line are RS-232 levels 



684S VIDEO DISPLAY 
BOARD 

Utilizes the 6845 CRT Controller 

Software selectable format up to 80 
by 24 

Character font in one 2716 Eprom 

2K Screen Buffer 

Selectable on any odd 2K boundary 

MULTIPLE I/O BOARD 

2-ACIA's and 2-PIA's 

Regulated -1- 12, - 12, and + 5 
available for key board 

Addressable from JE7EX-SE7FX 

Addressed to overlay Motherboard 

I/O 

Buffered handshake on Serial I/O 

MODEM BOARD 

Uses the MC6860 Modem Chip 

Discrete active filters 

Works with a CBT Data Coupler 

Bell 103 compatible 

Originate and auto answer 

With the MC6850 it looks like a 
serial port to software 

No hard-to-get parts 



Date Systems "68" 

2316 Dtvtwalltod Way 

Orlando, Florida 32804 

(305)425-6800 



• All BoaMb Solder Masked Both Sides 

• All Silk Screened Nomenclature 

• Full Documentation Included 

• VISA & Master Card Accepted 

• Add *3 M for shipping & handling 



TIHUS Cn.cn. UuivCvd Vim Svry. HO COD't FtoiM* iwkitnti add 9H ■•■» ti, Scwcitt tin* mrixii am quinlili <■« ucn «nv< Bdving 
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TEN MOST-ASKED QUESTIONS 



TM 



about DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. Whel Is en electronic spread-sheet, 
anyway? 

Business people use spread-sheets lo 
organize columns and rows of llgures. 
DYNACALC simulates the operation ot 
a spread-sheet without Ihe mass of 
paper and pencil Of course, correc- 
tlona and changes are a snap 
Changing any enlered value causes the 
whole spread-sheet to be recalculated 
based on the new constants. This 
means that you can play, 'what If?' to 
your heart's content 

2. I* DYNACALC just for accountant*, 
then? 

Not at all. DYNACALC can be used for 
Just about any type of job. Not only 
numbers, but alphanumeric messages 
can be handled. Engineers and other 
technical users will love DYNACALC's 
sixteen. digit math and built-in scien- 
tific functions. There's even a bulll-ln 
sort command, so you could use 
DYNACALC to manage small dala 
bases • up lo 256 records. 

3. What will DYNACALC do (or ME? 

Thai's a good question. Basically Ihe 
answer Is lhat DYNACALC will let your 
computer do lust about anything you 
can Imagine. Ask your friends who have 
VlslCalc, or a similar program, jusl how 
useful an electronic spread-sheet 
program can be for all types of house- 
hold, business, engineering, and scien- 
tific applications. 



4. Do I have lo team computer 
programming? 

NO! DYNACALC Is designed to be used 
by non-programmers, but even a Ph.D. 
InComputer Science can understand it. 
Built-in HELP messages are provided 
for quick ralerence to operating 
Instructions. 

5. Do I have lo modify my system lo use 
DYNACALC? 

Nope. DYNACALC uses any standard 
6609 configuration, so you don't have 
to spend money on another CPU board 
or waste time learning another operat- 
ing system. 

8. Will DYNACALC read my existing data 
files? 

You betl DYNACALC has a beautifully 
simple method of reading and writing 
data flies, so you can communicate 
both ways wllh other programs on your 
system, such as the Text Editor, Text 
Processor, Sort/Merge, RMS data base 
system, or other programs written In 
BASIC, C, PASCAL, FORTRAN, and so 
on. 

7. How fast Is DYNACALC? 

Very. Except for a few seldom-used 
commands, DYNACALC Is memory- 
resident, so there Is little disk I/O to 
slow things down. The whole data array 
(worksheet) Is In memory, so access to 
any point Is Instantaneous. DYNACALC 
Is 100% 6809 machine code for bllster- 
Ingspeed. 



8. Is there a version of DYNACALC for MY 

system? 

Probably. You need a 6809 computer 
(32k minimum) wllh FLEX or UniFLEX 
operating system. A version for OS-9 Is 
also In the works You also need a 
decent CRT terminal, one with at least 
80 characters per line, and direcl cursor 
addressing. If your terminal Isn't smart 
enough for DYNACALC, you probably 
need a new one anyway. The UniFLEX 
version of DYNACALC also allows you 
to mix different brands of terminal on 
the same system. There's also a special 
version of DYNACALC for Color Com- 
puters equipped with FLEX and Data- 
Comp's F-MATE A version for Frank 
Hogg's Color Computer FLEX Is also 
being done. 

9. How much does DYNACALC cost? 
The FLEX versions are jusl S200 per 
copy; UniFLEX version (395. Foreign 
orders add *10 per copy for postage. 
We encourage dealers to handle 
DYNACALC. since It's a product lhat 
sells Instantly upon demonstration. 
Call or write on your company letter- 
head for more Information. 

10. Where do I order DYNACALC? 

See your local DYNACALC dealer, or 
order directly from CSC at the address 
below. We accept telephone orders 
from 10 a.m. lo 6 p.m.. Monday through 
Friday. Call us at 314-576-5020. Your 
VISA or MasterCard Is welcome. Please 
specify diskette alze for FLEX versions. 
Software serial number Is required for 
the UniFLEX version of DYNACALC. 



ORDER YOUR DYNACALC™ TODAY 



Foreign Dealers: 

Australia & Southeast Asia.- order from 
Paris Radio Electronics, 7A Burton St., 
Darllnghurst, NSW 2010 Sydney. Tele- 
phone: 02-357-5111. 

United Kingdom: order from Compu- 
sense, Ltd.. PO Box 169, London N13 4HT. 
Telephone: 01 882-0681 . 

Scandinavia: order from Swedish Elec- 
tronics hk AB, Murargalan 23-25, Uppsala 
S-754 37 Sweden. Telephone: 16-25-30-00 



% 



Computer Syelema Center 

13461 Olive Blvd. 

Chesterfield. MO 63017 

(314) 576-5020 



UniFLEX software prices Include maintenance for the first year. 

DYNACALC. DYNAMITE, and DYNAMITE + 

are trademarks of Computer Systems Center. 



FMATErt a trademark or Dale-Come 

VarCafc ii • trademark or ViatCcrs 

O&e la a trader* ark of Mrcrowaraand Motorou 

FLEX ana UniFLEX ara trademarks ol TSC 



ALSO FROM CSC 

DYNAMITE + 
"THE CODE BUSTER" 

now available for UniFLEX 
OS-9 version soon 

DYNAMITE + Is a new version of DYNA- 
MITE, our popular 6809/6800 disassembler 
package for 6809 FLEX. Present users of 
DYNAMITE can upgrade to DYNAMITE + by 
sending us Ihe original DYNAMITE diskette 
and MO (plus 15 lor foreign postage). 
DYNAMITE + does everything DYNAMITE 
does, and more) A cross-reference gener- 
ator has been added, label files are now 
maintained only In text form (LABEL EQU 
Sxxxx), and boundary file specifications 
have been tremendously simplified, which 
makes it easier to disassemble large pro- 
gramscontaining lota ot big tables. 

The UniFLEX version of DYNAMITE + 
does everything the FLEX version does, and 
also automatically handles system calls 
and'lnlo' areas. 

DYNAMITE + la available for $100 par 
copy on FLEX (specify diskette size), and 
S300 on UniFLEX. Foreign orders add $5 par 
copy for postage. 
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66 MICRO JOURNAL PWBttaS en DISK 

Disk /I: FILESORT, MINICAT, MINICOPY, MINIFMS. 

"LIFETIME, «POETRV, "F000LIST. "DIET. 
Disk 12: DISKEOIT ■/ Inst. & fixes, PRIME, VHMOO, 

"SNOOPY, "FOOTBALL. "HEXPAWN, "LIFETIME. 
Olsk f}: CBOG09, SEC), SEC2, FIND, TABLE2. INTEXT, 

OISK-EXP, •DISKSAVE. 
Disk #4: MAILING PROGRAM, 'FINOOAT. •CHANGE, 

•TESTDISK. 
Disk S3: "DISKFIX 1, »OISKFIX 2. ••LETTER. 

"LOVESIGN, "BLACKJAK, "BOWLING. 
Disk 06: "PURCHASE ORDER, IICEX (Disk tile indx). 
Olsk /7: Linking Loader 1 RLOAD, Harkness 
Olsk #B: CRTSET, Lanpher (Ma/ '82) 
Disk /9: OATECOPY, OISKFIX9 (Aug <82) 

NOTE: All are as published or received by 68 
Micro Journal, soma have fixes and patches. 

This Is a reader service only! No Warranty Is 
otter. »J or Implied, they are as received and are 
for reader convenience ONLY. Also 6600 and 6809 
programs are mixed, as each Is fairly simple 
(mostly) to contort to the other. 

PRICE: 8" Disk SI9.95 - 5" Disk 117.95 

68 MICRO JOURNAL 

POB 794 

Hlxson, TN J7J4J 

615-842-4600 

• Indicates 6800. ■• Indicates BASIC SWTPC or 
TSC - 6B09 no Indicator. 



MASTER CARD - VISA accepted - Foreign 
sufficient postage surface or air!! 



add 



WINCHESTER 

FOR MOTOROLA 

EXORCISOR/MDOS 

O 10 MB Winchester hard disk runs MDOS on Motorola 
Exorcisor System D No modification to MDOS required 
□ MDOS based software stays alive a All user software 
operates without modification D Optional SA-801R flex- 
ible diskette drive system D Optional 10 MB removable 
cartridge. 

J /JIBfe for information call (714) 566-3911 

■ JlJ Computer System Associates 

^^1 I 7562 Trade Street. San Dieqo. CA 92121 
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STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

All of the convenience and features for which 
Stylograph is well known plus: 

• True proportional printing on specialty 
printers. 

• Files longer than memory. 

■ "Help" command to aid in learning. 

• New menu driven, self prompting func- 
tions 

■ Left and right scrolling for pages larger 
than screen. 

• Embedded printer control commands 
allowed 

■ Simplified method for underline, bold- 
face, supersenpt, etc. 

• Supports NEC, Diablo, Qume, 737, and 739 
printers. 

e Can be user configured for virtually any 
terminal or printer. 
J29S, manual SIS, updates from old versions J 180. 

STYLOGRAPH MAIL MERGE 

This program takes files of variables, such as names 
and addresses, and inserts them into a Stylograph text 
file for automated mail list generation. It will also allow 
a number of Stylograph text files to be appended at 
printout time so that page numbers and headings will 
be continuous in the printout. 
J12S, manual $10. 

STYLOGRAPH SPELLING CHECKER 

This Is o voluoble oddlrlon ro ony word processing 
oppllcotlon. Il checks oil words in o manuscript ogoinsi on 
Internal dlclionory. The dictlonory included hos o 
vocabulary of over 36. 000 words ond is fully expandable. 
New words encountered in the text moy be odded to the 
dictlonory moklng the creation of custom tailored 
dictionaries o snop. 



H45. monuol HO. 

When Ordering specify operating system (Fl£X '". Uniflex" 
or OS-9) ond disk size. VISA 6 MC occepred. 

20% discount on 3 program order. 

OS-9 Version Now Avoiloble 



STYLO SYSTEMS 

PO DOX 910 IDAHO FALLS IDAHO 834C 
206—529-3210 
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OmegaSof t Puts Pascal Power 
In Program Development 



Finally. A fast, efficient way to 
design, code, debug and maintain 
your microprocessor software. 
OmegaSoft's Pascal. The software 
development tool that takes the sting 
out of programming. For industrial or 
business use, large or small scale. 

How does it work? Simple, We've 
compiled Pascal into the compact 
native code that is most common to 
professional applications. OmegaSoft 
Pascal is designed to integrate easily 
with existing software development 
tools available on most 6809 operat- 
ing systems. 



Single Pass Punch 



Our compact single-pass compiler 
quickly translates Pascal into 6809 
assembly language code. This means 
less time-wasting disk swapping and 
fewer multiple passes, with greater 
success rates. OmegaSoft Pascal is 
based on the proposed ISO standard 
with compatible extensions designed 
to make Pascal an important tool in 
industiy and business. Byte wide 
variables allow convenient access to 
I/O devices. Custom I/O devices can 
be used in place of norma! Pascal 
INPUT and OUTPUT files. 



Practical Yet Precise 



OmegaSoft's Pascal long, 32-bit 
integer support also allows representa- 
tion of money amounts without speed 
penalties of BCD implementations. 
And our 7 digit real format is compati- 
ble with AM9511 APU with options to 
use this chip instead of software 
routines. 

OmegaSoft Pascal's random access 
file is excellent for fast access of data 
for business applications programs and 
other mass storage uses. Sophisticated 
applications programs are simplified 
with dynamic length strings, such as: 

■ Process control. 

■ Communication systems. 

■ Robotics. 

■ Automatic test systems. 

■ Microcode generation. 

■ Scientific computation. 

■ Development system software. 



High Speed. High 
Performance 



OmegaSoft Pascal generates high 
speed code without sacrificing 
ROMability, position independence or 
reentrancy Modular compilation is 
supported along with several methods 
of interfacing to assembly language 
vaiiables and routines, including 
inteifupt procedures 

OmegaSoft Pascal's runtime library 
provides that only the modules 
necessary to execute the Pascal pro- 
gram are loaded, which translates into 
much smaller object modules and 
reduced memory costs 

Our symbolic debugger inteifaces 
with the assembly language output of 
the compiier for fast, accurate program 
execution. Debugger commands allow 
other exciting possibilities: 

■ Displaying and changing 
variables using Pascal names. 

■ Tracing through statements. 

■ Setting breakpoints at the start of 
Pascal statements. 



Features 



Compatible with MDOS™ and 

XDOS™, FLEX™. DOS69™. and 

OS-9™ 

Entry, External, and Absolute 

attributes for variables and 

procedures 

Optimized in-line code generated 

wherever possible rather than 

subroutine calls. 

Compiier generates 6809 

assembly language - can either 

be used with the debugger or 

assembled and linked to form a 

loadable object module. 




■ Standard data types plus long- 
integer, hex, dynamic length 
string, and device. 

■ Expanded operations for pointers 
and characters allows low level 
code to be written in Pascal. 

■ Extensive type conversion 
functions. 

■ Compiler - Requires 48K system. 

■ Symbolic Debugger to run on 
any of the operating systems. 

■ Utilities to assist in creating a 
"CHAIN" file for automatically 
linking the user program with 
the runtime library. 

■ Manuals - detailed language 
reference handbook and a con- 
figuration manual. 

■ Runtime library and source. 

■ ISO validation report available. 

■ Debugger allows display and 
change of variables using their 
symbolic names and stepping 
through the program one state- 
ment at a time. 

Single unit prices start at 5425 
(domestic). 

Support products include: 
OmegaSoft's Motorola compatible 
Relocatable Assembler/Linker and for 
higher speed OmegaSoft's Arithmetic 
Processor option uses the AMD95 1 1 to 
support integer, longrnteger. and real 
calculations for Pascal runtime. Avail- 
able soon wili be a multitasking kernel 
and a high speed tianslator between 
compiler output and relocatable object 
code 

TM : MDOS. XDOS, Motorola trade- 
marks; Flex, TSC trademark; DOS69, 
Smoke Signal Broadcasting trademark; 
OS-9 Microware trademark. 



OmegaSoft 

P.O. Box 70265 
Sunnyvale, CA 94086 
Telephone (408) 733-6979 
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FLEX* and UNIFLEX* Software 



Computer Systems Consultants, Inc. 

1454 Latta Lane Conyers. Ga 30207 

Telephone Number 404-483-1717/4570 



SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX 

~'ii — tii ip- [im T*" -—- f* •ff-iir-i i — ji— i — l -*~n ntwusHBarWrnmo^. and daaae*aM»*naWM) or*aa coda. <«*i 
«apu n tonanat 9*11 and *» and atm-la H ian ca mo l*BeHJe*n*nn capUMAei 

Z-80/8080/5 SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX 

IMWWIISUKR SUEt/TH |»ua Z-MVSOJOS otaxs old* on «w 68CO 1 9 

CROSS-ASSEMBLERS each $50 3/S100-FLEX each $60 5/S120-UNIFLEX 

Thaat mwn and TSC nOBM analM n» m* k) paean 0400 l 68OS.6JO2.Z-80 80803 pnvanw » <r*r* lomtal 

6805 and 6502 DEBUGGING SIMULATORS each S75-FLEX S80-UNIFLEX 

Thaa* I*IV"*J anatAi *w im* io rt arart. a fr l*fn. «no«*V, and dabug Ji4|6SOS and 6602 OGatct cod* 

6502-TO-6809 XLATOR SYSTEM 575-FLEX S80-UNIFLEX 

Ttm pnxaam anabln tf* mar 10 Mallb 6502 um i Og coo* trtt 6809 ataamfeaa coo* rntog mama eonwjnjo, 

6800-6809 AND 6809 PIC/PID XLATORS both S50-FLEX S60-UNIFLEX 

Trmmvn&w*MW*&*Q*\Jt—\ototn&**W0D1\w9rr&*wjltTai!aWnawHwwb and rocorwan 6809 ^'•nilof«*jni«Mi'«« M 

Mwdai l >>gK»i>iirJ<r.i.w n UNIFLEX SIMULATOR FOR FLEX S100-FLEX S110-UNIFLEX 

Tn» proa/am anabln »>» uw (o daSajo, UNIFLEX auamBlar program uwng tna TSC 0EBU0 and otftar Imnn at FLEX 

FULL SCREEN FORMS DISPLAY (6809 X-BASIC) $50 FLEX 575-UNIFLEX 

tt«h program, ambu th* mar to danna and gawnt uOMdnvan M-icrian dnpiay am <uu-«Mn/ program 

FULL SCREEN MAILING LIST (6809 X-BASIC) S100-FLEX 5110-UNIFLEX 

ttvh programs anaMa rha uaar todiltna and numiam maarviw-erarrtad dav Eon 

FULL SCREEN INVENTORY/MRP (6809 X-BASIC) $100-FLEX 5150-UNIFLEX 

TTwm program* anabu tha ma* Io oaftna and maintain tnvantonat. and mraaJa raafarorul maiartah raou»amani plarnng 

TABULA RASA SPREADSHEET (6809 X-BASIC) 5100-FLEX $200-UNIFLEX 

Mb the, uam id gvn**at» and mama**) tataaa* offnpUataaVt ■Kf^ninv («7if«r»i) a Bvrtpt«u»«f r*»rtaT3 and 
» ripofl ^acw«»n anabjr io OeSKTOP fVAN (TM O-WMcap Ovn0i*«| 

TSC BASIC/XPC UTILITY PROGRAMS all S25-FLEX S50-UNIFLEX 



**nWD maratMie #v»^«-«l *»»* »*. p»«/i> 
i * THA and MAATtft CAM) «M kgo«pI. ,,p Me. one*** 
U I riprap* •*»> • •*■ ** I10%(or*>fjn| for aMpvtnc 
Oe#-fl PWfttaa* CMhi ■» D and ■ rated clkatXi anty 



■ Ta »J **« xa » %> ** **■■ CansiaAarom 



frawej i» Lt/ alia anaWe the um* to rVMjtMll or t 



hiI i i p u tvry Base poram and ^rmtum XPC Base sot LaLy i a 



CorTtputas Sya1*tTta Conmi rwrrt*. Inc.. 1454 Urtta Lane, Conytf*. Ga 30207. T«*»pnone NumDec 404-40>1717 457U 



MUSIC BOAR0 



9 bit QAC with LOW'PASS ruT£* *a4 AUOiO AUP tot SS-30 BUS 

D*tl in/Hit** I fmur at muttt a^rf J prcarinii ro (nff lOlflt 




a* er 5* flttP IT% 00 Chad or afcn>ar Ordmr 
Ff 4*1 add 5\ ■«/*! raj 

PALM BEACH SOFTWARE 

3640 IAH7ANA ROAD SOS 987-3940 

l AHTANA Fl 33492 



:* 



HAILING LIBTB INVENTORY 

ACCOUNT INC CrECKeOOKS 

HC»«OUL INC tmoCR STATUS 

8CRVICE CONTRACTS fiArVIC & ANALYSIS 
RCCORO aCLCCTIOW RCPORT GENERATION 
ON L INC UPDATING PATCH PROC* BBINC 



INQUIRY 
CABH FLOW 
MAHKE T TRE NOG 
SPREAD SHEETS 
POSTING 
TRACKING 



...Toj raatly enauld eon*id«» DKI3/VM 

TK« a)Hli/VM Dsls K<nii;tm*nl 6r«larA prowidai miiiAum riailblhtr. 
yal n t» ai/npla to opfr.ri, You in innnadialalr in commanll. Srarl by 
defining a simple «ppl|catian> tuch ■« m mail in (i Hot and gradual* 
quickly fo ■ophatljcatad aAaly vi ■ or batch protaaaing application** 
Df'ina daTabs.ee up to J* 'laid* . VPdata interactivity or input Ira re 
forAialiad tail (i)n . Oan tnli out put taflort* or tiitsbatai to your 
•.pacification*. Harga in farm a lion* Salad, tori anil 'arormst racorda* 
Da Una calculation a. Total column*. Euhlolal group* of related llnatt 
Format output into 4 prada'mad form, C *eate output' data file*. 

Virtually all ftiandard (lata mnigi Mill function* ar* at fOu> COlhmanil 
through aft Engllah Ilk* control language, which ma) tie an tar ad 
interactively or from a control 'Ha. Tha vynta* avan altoara for 
variable pinntlin. for whicrii you are p romp I ad at tiacutlon time. 

DMS2/VM offer* many lr*n*»*r*nt faati>rai t.icn at data COsipra«*ien. 
aulee>atic raorg an nation and rJiUCits backup • Tha Virtual Memory 
tacnnolopy uitil altoar* a ho* I of epn al ion* an filet a ■ large at a 
Megabyte which are cu*>t>ar toai er impottibl* **ifn othar r»*t hotfolotia*. 
Tha Vnr it tparad tr>**a technical concafn*. and thu* i* frta to 
concentrate on trie aapllcatloa. Ira a I imtnt a t iori Dn#i ar* reduced to 
•Uaule*, at otiPottd to day* or waefca for coeiparaala application* 
written in any pr», f fmninfl lingult*. 

0HI2/VH can aava you tiraa arnH raopay. Owr 3000 R&D hoort want Into 
«>ak|n« DH|2/7N Iha Ae«t flenale and *art*tile QMS in tha buslnett. 
Put it to Mora for yaw* 11 it priced to be affordable at only »»?,?5. 

Mrtttan in modular a****»»t*r. raa,uirat 32Z and two artvaa. FLEif Q/S, 
Add PliH t?-»0. roraipn t7.30. X.T. State add ulai tax. Specify 9 or ■*. 

alao avail ah 1*1 Batic Accounting l*ma as ae labia to a variety of 
environment •• DKt pariPharalt and uter |nt* rf*c*> Hord proc***ing 
an* garttal purpoaa ulililraa. Call or write for latest iff ermation. 



WESTCHESTER Aa>f*lla>d PVtlneat B**m 
Post Off it* Boh 1B7 

fJrlarcllff M*rxtr , N.Y. 10MO 

trthhira] CnulLrtiafil fH-Wl-m? te-ll ML IP - e In 
lain Varliiht! .:; rn Mil iaa| far tandyl 



in *# Itrhnital 
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INFOMAG DBMS 

A data base management system specifically designed 
for microprocessor based computer systems. 

• You specify new databases and screen entry 
masks. 

• Define and work with subgroups of the master 
database. 

• Sort groups. 

• Audit trail can be maintained. 

• Password protection. 

• Control code definition for different terminals and 
printers. 

• Columnar reports, modular reports, reports drawing 
from primary and secondary tiles. 

• Statistics reports. 

• Database files can be accessed by userwritten 
BASIC programs. 

FLEX $295.00 UniFLEX -S395.00 

PROGRAMS 

Trns ENHANCED IMPLEMENTATION of the Osborne 
and Associates Business Programs Is the only im. 
plementation available with the full capability of the 
original Wang Minicomputer version. 

FEATURES INCLUDE: 

• KEYED FILES to eliminate slow searches and sorts. 

• PASSWORD and MASTER PASSWORD PROTEC- 
TION to limit unauthorized access to your business 
data. 

• LINKED can be run linked to G/L. 

ACCOUNTS RECEIVABLE This package is an open in- 
voice system, it prints aging reports, monthly 
statements, open item listings, etc. You can maintain 
trade discount schedules and scheduled penalties lor 
late payment. FLEX $295 UniFLEX $395 

ACCOUNTS PAYABLE This package is an invoice-linked 
system, it prints aging reports and will print out your 
checks. FLEX $295 UniFLEX $395 

GENERAL LEDGER Accepts postings to the various ac- 
counts from external sources; Accounts Payable, Ac- 
counts Receivable, and Cash Journal. The normal 
posting Is double entry to reduce off-balance posting er- 
rors. FLEX $295 UniFLEX... $395 



6809 SOFTWARE TOOLS 

6600 RRMAC (Relocatable Recursive Macro 
Assemblers) 

These are true Macro assemblers with external linkage 
capability. Variables may be local, global, or external. 
One assembler produces relocateable 6600 code which 
is loaded with the included Linking Loader. The second 
assembler, a cross assembler runs on your 6800 and 
produces relocatable 6809 object code from existing 
6800 or new 6609 source files. Two assemblers plus a 
Linking Loader are including in this package. 

FLEX $150 

6609 RRMAC (Relocatable Recursive Macro 
Assemblers) 

One assembler produces relocatable 6609 code which is 
loaded with the included link editor. The second 6609 
assembler, a cross assembler, runs on your 6609 and 
produces relocatable 6800 code. 

FLEX $150 

SUPER SLEUTH DISASSEMBLER, enables the user to 
examine and/or modify object program files on disk or in 
memory on 6800'1'9 systems. 

FLEX S99 



GREAT PLAINS COMPUTER CO. 



P.O. SOX 916 / IDAHO FALLS. ID 83402 / PH: (»M) S29-3210 
Visa and MasterCard accepted 



HOME 
CONTROL 



HCOH io<t>irt provldii TOTAL control «l ALL 
73* potfllblo divlctl. Hoi prgvldi tha laftmrt 
«nd an ■diltir caMa, you provide tho PI AD 10 SMACK 
PLUS N'POHER(to) controller 4*26-1182. and • 
par a L 1 • I port . Th 1 • r a *1 t I ■■ loltoon «"y *>■ 
■ djptod lor Nhitivir CPU spa ad you ««y ba> running 

alactrlcal invi ront«nt • . Raaaobar that NO 
ultr nonl * link* ara raquirad. Two NEW aoiatndi 
have ba an added to the atandard el* ceaaanda 
illoa.ng you to LOCK and UNLOCK all devlcaa under 
your *r antral ■ 

•(Available for pehcoh and standard 0B9 format noum 

flEOUlACB APPROXIMATELY IK TO RUN 



9* DISK WITH ADAPTER h DOCUMENTATION •39.00 

QPB DUAL PORT SERIAL BQAHQ 

COMPATIBLE WITH S0TH BH30 Ik BB30-C 

FULL *TBp BCD, CTB #tC. JUflflH CONTROL 

ALL CHIPH BOCKETE0--U8GB HSO/HB* DRIVER* 

ALL SUP**L¥ VOLTAHES REOULrTCD I.+0, +12, -12* 

TWO DB29 CONNECTORS ON BOARD FOR EABV HOOKUP 

COMPLETE b TESTED WITH DOCUMENTATION **9.00 

TG-1 BIT RATCf GENEftATQR, 

9 STANDARD SIT RATES FROM 110-14. 2K SIMULTANEOUSLY 
USES NO PARTS FROM VOUR PRESENT SYSTEM 
FACILITATES UPHR0DINH TD HH30C STATUS 

COMPLETE L TESTED WITH OOCUNEkT A T I ON »4«.00 



GOLD PLATED CONNECTORS ARE STANDARD 
UN ■» Mall it i Iraiiiirl * Mill Bad. 
«f ii * t<Mi***i h uttsMHj trtTW car. 
■ Uti i« t iriitM'i *> ■* i«: t I*, 

TEXAS COMPUTER 



P.O. BOX 12CJB1S 
VISA/ MC 



■ dd far shipping ?}.f!0 
4BLINGTDN.TX 7BO 1 B 
817.273-1848 



EPROM 
PROGRAMMER 

Shown iri*prtihl#*l FPWQM nol ■",-■! inlM 




«r ^. t| 



1 ri V • u 
I. 8 M'|-.-.W 



•i 




For single supply 2S16. 2716 & 2798 EPROMs. Connects through 
a user supplied interlace to any computer system Inter 
lacing requires two fi-bil ports plus handshake lines. One ot the 
ports must be soltware controllable for input or output. Timing Is 
done via hardware, thus Is Independent ot MPU clock rate Verily 
erased Program — entire or partial. A*ito verily alter program, 
ming Transfer contents to RAM lor modifying or duplicating 
Select Documentation lor: Interlace to: 

6502 6820 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 

6O8O/8085/Z80 8255 PPI 

Gompr«hcn»lvodociirri*ii«lOT&ooi>lol coftamj tcftomjNc jrotiuctxyMitccoroliue 
lion ctocfcoulondus*. anda wmlcwivTwilvdaiaemfeJvltaiiitg lor Irtfttpot iliffdMPU 

Complete kit ot parts (includes ZIF socket) S 45.00 

Bare PC board and Documentation $ 25.00 

Soltware listings tor additional MPUs 

twiiriourcfttMcrlHilor PCboard! wi t 5,00 

OfdMino soociftuPii AddS%iw p&h Omum ku Wv *»« resJdftnwaddftXtt* 

Micro Technical Products, Inc. imp 

814 W Keating Ave Depl J .jSL, 

Mesa. Arizona 85202 • 602-839-8902 " " " 
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"TIME IS MONEY" 



INTROL-C for the 6809 



For process control, Introl-C saves 
time in two important ways: 
1. Less development time than 

assembly language 

Faster execution time 

{and smaller code size) than 

most other high-level 

languages 

lntrol-C/6809 includes: 

• C Compiler 

• 6809 Assembler 

• Linking Loader 

• Library Manager 

• Standard Library 



Introl-C produces efficient, re-entrant, 
position-independent, ROMable object 
code. 

Available as resident software for: 
FLEX-09* $300, UN1FLEX* $350, and 
OS-9** $300 or as cross-software for 
CP/M"* $350 systems. 8" SSSD diskette 
only. Add 10% outside U.S. and Canada. 

Trademarks: 
•Technical Systems Consultants 
"•Mtcroware, Inc. 
"•Digital Research 



047 W. Virginia at. 
Miluaukre, Wi 5320J 




CORPORATION kw 276-2937 



*OS° ApQlicotion ScrfTwore 

Specialty Electronics, Inc. 

GENERAL LEDGER 

with 

CASH JOURNAL 

ih» g»nm* Mov if w* cwrto o» ire So^oa-v t»ec*ur»c* we»oci-v« 
jkccou^Tv^oSyiwr* WAMTHt poc-oge you can 

2 D*r >o# account 1 namti ipocing poticrurtg n«a<nQi oto njOoctourVi 

3 forma spt»c-£H rtpgrU and print py C W WlOflfc 

' Po»l Oy hond coin |Oumo* or by u«**0 **• jnleracfn* octiX/Vl mC0ivo&l» 
pavut^a ano ooya" 

A mcuf data *■, an *o*v *o fallow laimaf 
' l/i»*or av<i a»TH3»r , aoccMV'Og .*trkout moow*cai<yi 
G»*«rg, i»OQ»V l-COd» JJ*W00 

ACCOUNTS RECEIVABLE 

V<*S AcC<XJnt|Q«V«wOOI«C<9ntwlo4ei*«Owirna(n<n«r\>mCl **ri#n*n'rr«m 

1 Togwar iraocrv OeO' OnOcrwOi mern<j» full ana POno Daymen*! 

2 P»ogr*»»*»bi>ogorid e^vmhi 

3 Agrig a* pw«0* OK rlifD Cir «>• ul«r 

1 Win ouWofmn prtwtO cm niidm 

3 5»o»wm*mi ot* gwwo.eo ii*i><Q "Ovouoi .rwocet ano o**oue ama^u 

IDCNO Oy O0Xg OOt«OOrV 

6 Torai trtwacfon w#f» m» gor*«o> taag» w^n loi tntPD^g, ano rroww ftptrtMi 

COmCMWd S*OOn?%f» and POtteo 'OvOCul OCT»/>t» 

Amcxs*i <*£**<** S7W0Q 

INVENTORY 

In* Sptoany t«c**«XM:t mi»«oci>** Accauung Severn inw^uv 0**ai 
Pooogv provioef tw to>r» ror eomow*B cantor c* o wo* and oci've mvwitory 
nrovtaf^g 

1 0*pon» To* qyant.fc«M <rt nond quanM-flj <jn o*Oe* aq».vi»v or>0 rr>or\v 0*>«r 
•Of*flDr,« 

2 Comp^»<Ten^d93C('P'ron.cafogcyvgrowpj iuc©l« •• <n*ci»»xj»un arowaetoi 
ttacbf guantttiei «fc 

J Vno% rf<x/ ano r*c<x*:-.<iTon proc&ck#e> 
t*an*trv Corrto* f cod» S390Q0 



PAYROLL 
with 



ACCOUNTS PAYABLE 
COMING SOON 



COST ACCOUNTING 
COMING SOON 

Comolete OocunnenTatron S 19 95 

OS9 rjno SaucO? oi« hod«marh» ol Microwor* inc ono Motorola Co»o 

(405)233-1632 * PO Bo* 541 »2110W WiHow • Emd.OK H7<M 



QMM1 

Quarter 

Megabyte 

Memory 






The OMM1 Is a "Ouarter Megabyte" (256K) dynamic parity 
memory board lor SS50-C 6809 systems with 20 bit addressing. 

• Full 2Mhz operation with transparent on board refresh, runs 
continuously at 2Mhz with no cycle stretching, stealing or 
halting. 

• Optional parity feature halts processor and sounds audible 
alarm upon detecting a read error. 

• Switchdlsableof upto82K, 4K,or6K blocks In any or all banks, 

• Gold bus connectors, socketed. Professional quality board. 

• On board transient surge and ESD protection. 

• All boards assembled, burned in, tested and warranteud for 
1 year. 

NOTES: Not fo> €800 syitom* Requires i lunipw addition lo 6808 CPU board 

ORDER FROM 
OP Jarnaon 
THSSWCwtai- 

cimlSI 
Ponlano. CM 

vm 





conlig 

• 


olinaul 
pww» 


Config 

■ 


{MMy 


MR 


110 


% *9o00 


221 


i saooo 


tiw 


130 


IWt 


.■A I 


t rmoo 


lWk 


350 


% «»00 


4B1 


»io*&oo 


2SSK 


37 


tll3».0O 


48l 


*u/o» 



2-t •#! ARO 

TERMS: Cash. Chuck, or Kiugnnds m«n ootar. add » DO ihrooiog inmnmi USA. 
toratgnaroan bKkjdv ahvoaig tof 1,5 ham 
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PRODUCTS FOR YOUR RADIO SHACK 



<*«*'• 



COLO 



MACRO-BOC 




The Micro Works is pleased lo announce the release ol its dbk-iased editor, 
macro assembler and monitor, written lor Color C puler by Andy Phelps. THIS 
IS IT — The ultimate programming loot! 

The powerful 2-pass macro assemble; features conditional assembly, local labels, 
include tiles and cross reterenced symbol tables MACRO-BOC supports the 
complete Motorola 6809 instruction set in standard source formal. Tfwre are no 
changes, constraints or shortcuts in the source language detlnition. incorporating 
all ol the features ol our Rompack based assembler (StiSUOC). MACRO 80C con- 
tains many more jsetul instructions and pseudo-ops which aid the programmer 
and add power and flexibility 

The screen-oriented text editor is designed lor ethcient and easy editing ol 
assembly language programs The Help Key" leature makes fl simple and tun to 
learn to use the editor As the editor requires no line numbers you can use the 
arrow keys to position the cursor anywhere in the tile. MACRO-BOC allows global 
changes and moving/copying blocks ol tart You can edit lines of assembly 
source which are longer than 32 characters. 

OCBUG Is a machine language monitor which allows examining and altering of 
memory . setting break points, etc 

The editor, assembler and monitor — as well as sample programs — come on one 
Radio Shack c palible disk Extensive documentation included. Macro 80c 
Pries: $99.95 



SDSBDC — Our lamous editor, assembler and monitor in R pack Complete 
manual Included Pries: 189.95 



PARALLEL PRINTER INTERFACE Serial to parallel convener allows use ol all 
standard parallel prlnteis You supply printer cable. PIBDC Pries: S69.95 



MICRDTEXT — Gel printouts while using your modern! Also download to cassette 
General purpose terminal Rompack Pries: $59.95 




YOU NEED COLOR FORTH!! 

Why? •Forth is taster to program in than Basic 

•Forth is easier to learn than Assembly Language 
•Forth executes in less time than Basic 
Forth is a highly interactive language like Baste, with structure like Pascal and 
execution speed dose to that of Assembly language. The Micro Works Color Forth 
is a Rompack containing everything you need to run Forth on your Cokx Computer 
Color Forth consists of the standard FORTH interest Group (FIG) implementation ot 
the language plus most ot FORTH-79 It has a super screen editor with split 
screen display Mass storage Is on cassette. Color Forth also contains a 
decompiler and other aids toi learning the inner workings of this tascinaling lan- 
guage It will run on 4K, 16K and 3?K computers. Cow Foilh contains I0K ot 
ROM . leaving your AM lor your programs! There are simple words to effectively 
use the Hi-Res Color Computer graphics, joysticks, and sound The 112 page 
manual Includes a glossary ol the system-specific words, a lull standard FTG 
glossary and complete source listing. COLOR FORTH THE BEST! From the 
leader in Forth. Talbot Microsyst s Pries: $109 95 



THl 



KftO©0£® 
MODES' 



Also drabble: Machine language Monitor * 2-pass Disassembler * Books * 
Memoiy Upgrade Kits * Parts and Services * Call or write lor information 

P.O. BOX 1110 DEL MAR, CA 9201 4 



GAMES 

Star Sinter — Blast your way through an asteroid Held in this action packed Hi- 
Res graphics game Available in ROMPACK. requires 16K. Pries: $39.95 
Pac Aback — Try your hand at this challenging game by C pulerware. with 
fantastic graphics, sound and action 1 Cassette require:; 16K Pries: $24.95 
Berserk — Have tun zapping robots with this Hi-Res game by Mark Data 
Products Cassette requires 16K Pries: $24 95 

Adventure — Blxk Sanctum and CiUxto island by Mark Data Products. Each 
cassette requires 16K Pries: $19.95 each 

Cave Hunter — Experience vivid colors, Bizarre sounds and erne creatures in hot 
pursuit as you wind your way through a cave maze in search of gold treasures. 
This exciting Hi Res game by Mark Data Products requires 16K for cassette 
version Pries: $24.95 

California esidents add 6% Tax 

Master Charge/Visa and 

COD Accepted 

714-942-2400 



Dickson Computer Systems 

Distributors in 

ONTARIO CANADA 

For Gimix and SWTPC 

Dealers for: 
Qume and Centronics 

Custom designed systems and 
packaged software available now 



Dickson Computer Systems 

2600 John Street, Unit 116 
Markham, Ontario L3R 3W3 
Canada (41 6) 475-2311 




CALEKtUR-CLOCX / TIMER ' ?ARAll.EL PORT 








Cilindir - CI ock 



• «••■• Sal* Mb*! ill* »»imti ■* i*i 11* Mmtt**»* i* *m 

• hi tlf-ft IhkIiii 1*11. n* otiHLj.i 

• am ttri i*fi#ri lofl.im si* itn|ti| iittiM im p.. mmm 

• Kr n »i«, ■■■i*/*#T'f*i'» »• tlltt* m 



tntirvtl 7 lac r 



Par«Llal I/O Port 



111 fc.rt.r-* * hit C.llll >■ < 



Co r»i t cue t ion -- ••u* l.ih.i. s*l«»r ■*«*■«, 

Hlflull -- trtll dor;uB*nt«d - 36 ?■>•* 



AiinM«4 «nd tcitid 3119.95 Kit $89.9) 

Coltlpljn«d bu« Conn 7.(0 2 HHi option 2.50 

IHik 5 or 8 in. SSB or ri#n* OS 9 AvarfaWe NOW 14.95 



KOBEAT50S ELECTR0NK5 
100} -'im Sindl r.f . if-' 
Albuquvrqu*. HH i } I Z 3 



PhOna. MOJ) 194-0025 

NM rctldtnta *%4A i% n. 

Add 15 Shipping A lUnJlEn* 
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JPC PRODUCTS FOR 

6800 



COMPUTERS 










High Psffofmamea Cassctta Interface 

• FAST - *800 Baud Loads 4K in 8 Seconds' 

• NfUAClf . Entx Rata Lass Than t <n 10* Bytes 

• CONVCWfMT Plugs Di>actiy Inio The nVTVC. 

• PLUS ■ A Fully Buttered 8 Bn Output Port Provided 

• LOW COST . $59.95 For Complete Kit 

• OTT104LAI - CFM/3 File Manager 

Manual & Listing $19 95 
(For Cassette Addl s 6 95 

TERMS CASH MC 0< VISA. 

Snipping a Hanging IJOO 



IIjpcpp 

^••^ Phone (50! 



PRODUCTS CO. 
Phone (505) 294-4623 
^n 12021 Paisano Ct. 

Albuquerque, N.M. 87112 



'68' MICRO JOURNAL 

if The only ALL 6600 Computer Magazine. 
if Mors 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2 2 19.1 ea. mo. 

Average cost for all four each month: $8.53 
(Based on advertised 1-year subscription price) 

68 cost per month $2.04 

Thats Right' Much. Much More 

tor About 

i/3 the Cost' 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My. Master Charge □ — VISA D 

Card * Exp. Date 

For □ 1-Year Q 2 Years □ 3 Years 



Enclosed: $. 



Name 



Street 



City. 



State 



-Zip_ 



My^Computer Is: 



68 Micro Journal 

5900 Cassandra Smith Rd. 

Hlxaorr, TN 37343 



SUBSCRIPTION RATES 



USA 
1 Year J24.50, 2 Tear J42.50, 3 Year J64.50 

•FOREIGN SURFACE Add J 12.00 per Year To USA Price 

•FOREIGN AIRMAIL Add 136.00 per Year to USA Price 

••CANADA & MEXICO Add J5.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank!!! 




SSM^^ 




¥> 
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UNIVERSAL 

DATA 
k X RESEARCH 
^JNC 




INTRODUCING SOFTWARE 

FOR THE COLOR COMPUTER 

AND TRS 80 MODEL III 

Data Base Manager - '150 

Church Contributions Pkg.- $ 150 

Single Entry Ledger - *95 



FLEX and UniFLEX 

SOFTWARE FOR THE 

68XX OPERATING SYSTEM 



INTEGRATED BUSINESS PROGRAMS 
for Large and Small Companies 



ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE . . 
GENERALS LEDGER .... 

INVENTORY 2 

PAYROLL 

DATA BASE MANAGER . 



s 395 s 495 

s 395 >495 

s 395 s 495 

s 395 s 495 

s 395 s 495 

s 450 s 550 



STAND ALONE SOFTWARE: 
" SINGLE ENTRY LEDGER 

* CHECK BALANCER 

* COSTING & ESTIMATING 

* CHURCH CONTRIBUTION PKG. 
■ CHURCH SCHOOL BILLING, 

' FUND RAISING 

* CUSTOM PROGRAMMING 

* M.F.I. (Extensive Mlg./P.O.) 

* BULK MAILINGS 

* BULK MAILINGS 

* MAINTENANCE SCHEDULE 
' VENDOR PROGRAM 

* PURCHASE ORDER 

* ACCOUNTS PAYABLE 

' CUSTOMER PROGRAM 

* ORDER ENTRY 

* ACCOUNTS RECEIVABLE 





2457 WEHRLE DRIVE 

BUFFALO, NEW YORK 14221 

(716) 631-3011 

MASTER CHARGE AND VISA ACCEPTED 

FLEX and UniFLEX are Trademarks 
of Technical Systems Consultants 



I Q OeOQ OQO QQOOOOg B lBB B I 
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64K SS-50 STATIC RAM 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT IC« + CAPS - $18.00 
FULL SOCKET SET - $15.00 



ASSEMBLED AND TESTED ADD $40 

FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 



S6K Kit 
64K Kit 



$309 
$359 



200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 

YOUR HIGH SPEED APPLICATIONS.) 

Board is configured as 3-16K blocks and 8-2K blocks (within any 64K block) 

for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 

Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

One Board supports both RAM and EPROM. 

RAM supports 2MHZ operation at no extra charge! 

Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



The new 2K x 8. 24 PIN. static RAMs are the next generation of high density, high 
speed, low power. RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major U S manufacturers. 
Ihese ultra low power parts, feature 2716 compatible pin out Thus fully 
interchangeable ROM RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in '">r virtually nothing 



TERMS: Add S2 00 poslage We pay balance Ordei under $15 add 754 
handling No C O D We accept Visa and MnsleiCnarge Ten Res add 5% 
Tax Foreign orders Icncepi Canada) add 20% P &H O'de'5 over J50. add 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 401565 • GARLANO. TEXAS 75040 • (214)271-3538 



BSC for insurance 
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POWERFUL COLOR GRAPHICS 

Uih ihe new TMS99ISA Video Display 
Processor High resolution 7SSi 182 pixel duplay 
with IB colors 16k Bvles ol onboard RAM doe* 
not reduce user memory 32 graphic tinega* can 
fee individually mowed with simple H-Y commands 
For smooth animation 
Cxtemai video input allows subtiiting 
NTSC composite Hideo output 

SOUND EFFECTS AND MUSIC 

Three AY 3- SO 10 Programmable Sound 

Generators 
Nine simultaneous vetoes 
Three independent notee sources 
Onboard stereo amplifier drives two 8 ohm 

speakers 

ADDITIONAL I/O CAPABILITIES 

Eight analog inputs wilh B bil resolution 
Supports four joysticks with pushbutton switches 
Eigw bil parallel I/O pon 
Entire unit maps into 256 byles or memory 

DOCUMENTATION AND 
SOFTWARE 

Programming manuals for Video and Sound 

Processors 
Subroutine library and Super Oemo Mare Game 
Example programs in BASIC fBASIC and 

ASSEMBLY 
User library and sales support 



ARCADE SO assembled and tested £325 00 

Video and Audio connector sei 15 00 

4 Joystick connector set IS 00 

Z Radio Shack Joy slicks . ... 24 00 

UHF channel 33 modulator 32 00 

Gold Mole* connectors 12 00 

A/BASIC tor 6800 HO 00 

FBASIC lor 6809 11000 

FBASIC (wilh ARCADE SO) 75 00 

ARCADE 80 (TRS MODEL I) 395 00 

LABVIDEO (Motorola EXORbuS) 37500 

NEW MV09 6809 Pnxwsor Board Z2S0O 

•Comes assembled with PIA and ACIA 

•13 Sockets tor 2716. 2732 or RAM 

'Supports DMA disk I/O 

'Ideal tor 6809 upgrade or process control 



TERMINUS DESIGN INC 
t6 SCARBROUGH ROAD 
ELLENWOOD, GA 30049 
(404) 474-4866 



PRODUCTS IN THE MIX 
RGB ARCADE SO ADAPTOR 
ARCADE 100 (S-100) 
DMA Disk Controller 



TERMINUS DESIGN INC , In conjunction with 
Microware Systems Corporation, is proud to 
announce FBASIC - an enhancement ot 
Microware i 6800 A, BASIC Their fast compiled 
BASIC ties been adapted tor 6809 users with 
added video and sound features tor ARCADE 50 
users FBASIC It a true compiler thsl produces 
optimized machine language modules which are 
ROMabte and require no Run-Time packager 
FBASIC requires less memory o wi mee n ' ana runs 
nunonws ol lime* faster than BASIC interpreters 
II supports standard BASIC instruction including 
Siring lunclKMa, Disk I/O and fast integer 
arithmetic with mulltple-prfeCB«on capability 
Graphics verbs and functions lutly support the 
ARCADE SO A/cede statements Include 



INIT 


MODE 


BLANK 


BACKDROP 


SIZE 


MAG 


VREG 


DELAY 


MOVE 


DRAW 


FCOLOH 


JSWITCH 


REMOVE 


RDRAW 


BCOLOR 


SWITCH 


PSG 


TOME 


ENVL 


VOLUME 


AOC 


SPRITE 


SPNAME 


ENDEF 


SPCOLOR 


RSPRITE 


SPOEF 


PATOEF 


VPEEK 


VPOKE 


VPRINT 





Specify 5 ore soil sector disk for TSCsFLEXOr 
MICROWARES OS 9 system 
TERMS CASH. VISA MC COO 



5 MEG 
HARD DISK 

$600 



00 



This Is a new Shugart SA 10002 S.33 megabyte hard disk drive. 
Interlacing is a snap wilh the Western Digital WD1000-80 intelligent 
controller card ($500). An example ot the interlace and software can 
be found in this month's issue. Power supply ($150) is good for 2 
drives and controller. Interfaces for CP/M, S-100, and STD BUS are 
also available. 




Computer 
DYNAMICS 



105 S. Main Si. Greer. SC 29651 
Ph. BOM77.7471 



ENGINEERS/TECHNICIANS 

THE MICRO 68000 
IS DESIGNED FOR YOU! 

COMPLETE, READY-TO-GO SYSTEM INCLUDES: 

O 6 amp switching power supply □ Keyboard 
.□ Display - Hex & Binary □ Pete Bug keyboard 
monitor D Optional Macs Bug CRT monitor D At- 
tractive cabinet D Dual RS232 interface D 32 bit 
parallel I/O □ Versabus compatibility □ The only 
system that provides for direct entry of 68000 
machine code. 
m W^ for information call (714) 566-39 1 1 

■ \WM Computer System Associates 

^a^ IV 7562 Trade Street. San Diego. CA 92121 
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V 



ELEKTRA CABINET 



t<lw w r«mcrtOOW m^orumrnum 
a iS-l/f «W»by2t-7/e*Om>»6^4-ht#. 

ACkwMkki 

MOW 

rQft Wnln ^■jttP 

Do* poo* hoi '0 cwouB tot T> type doto conneoors 
f«*» ponei rot rwy orVod power »w*d\ 1 liurninoied pu*> buttons 
(Reset vw) NrWAbott) and 3 cutouts to W *cpPY <*♦>** 

Mtwur pm supply (360 00 

v*h HO* pow* suppry <** reoutotot boord 

a M ■■» (Mm mag oo 

Wkh 22» power suppry ** regu*o«- Sword 

131000 



POWER SUPPLY 

rtghev qLary smear pm* M>PV canjer«»hr*y <ond or 1 So 9 6v. 
3o • 16* 3c • -16v 

3 primary inputs to od|u» for 1ST* medium and heovy loading 

HOvwMt! 1175.00 220* version: 122300 

DISK REGULATOR BOARD with cables 

town 2 3-1/4' Itoppy drives WO 
nk«r (ion): H00O 

ELEKTRA CPU 6/9 

Chr*» of 6801 6809 or 680° CTU 

(6602 and 6806 in softwoe fwpc* >* «* the 6800 or it* opcode 



HVKZ 


oeaeAODstas 


M0J46OSUVMU 


3 27l6Eprarr» Eprom #o 


F600-rTrT 


FaOOJTTV and EOTXHTrT 


EprOTI #2 


FCOuVFTrT 


ftXjO-FTST 


Epram 41 


ErMOEJTT 


£60O£FtT 


IKSptjenpgd MM 


E40D€7rT 


A400-A7rT and A000- A3»T 


MC6840 Triple Timer 


E210E217 


62008207 



MC 14411 Ooud rVa* Gerwraor prorAjong baud rotes of 
Imtogt 110. ISO 300 600 1200 4600 and 9600 
r*gfi Range 440 60Q 1200. 2400 4600 1V20Q. and 364CE 
The brad does not areum a OAT ond don not support e u ende d 



The board supports DMA by eehet HALT or OUSAIQwheno 6809 0Mb 
used 

DMA ro (Tit devksss on •» CPU oard S not supported 
The bead w« fun any of rn* MKOUG" compatible marwon sn me 
60074800 note and MUG-E. HUMUG and GrV*DUG<» n the 6809 
rrariB The HECTRA CPU 8/0 wfl run anv of in* popukr dbfc corw^lw 
boards weh *• opproDia* satrwcee Speao) venters of C&9" 11 ore 
Orcsfdbkf 



ISO 00* 



KJr 1223.00* 



Aiietnbted: 137300 



ELECTRA DPS Dual Port Serial Card 

Rnrheeondad 00 prn S3- SO 6x4 I/O Stat 

Can be mrtgys hJ tar 4 odonnsn per par with the port 2 oottnsn 

Ngher rhanmeAponortar loo diium per port wiih ihe Upon 4oeto>essw 
Nghet man me A port 

£octiparihiii4 «j » or two 16plndspsod*»fi one socket ar*gised 
tor madam and the crher sodwt cnrVloured tar iwmWi or prtreer P.TS. CTJ. 
DTK 0CD. Dm are apprapnavry Impfcmenred. 

Co* pan has s-«s*pei<Jrr" irt*oian ol baud row 

{001 port olovt rnr Mrsrrupi rtojnr robe */npmd to »» WQ or 
rVQTHH) turn 



130.00* Wr WO 00" Ai»mbWd: 1*0.00 

Ammbifd cotr* <r«3 «QjrK) tor each «»rta(e board) 120 00 *oc*i 

ELEKTRA DPP Dual Part Parallel Card 

Rftr»«mdad 30 pm S3- 30 bus I/O i*ur 

Can be ayJtgvcd tar 4odanru» per port or 16 OddWWi per par 
(oaupvtng hj Hr» tau) odanrun of *» I/O itor) 

The devofcn of me TIL ailen can be rifieeil byeener on board 
Jumper ujrvjii or by o •gnat Ian me p e wan w nh 

»» \rmH*» reo>«* Inei tor eo* pan may be wdMdUiiy pjnppred 
lo me AO or IK»M bm trie 

taw baont) 12000* K»> M0.0O* Au>mbW4 : 18000 

AM u t Atd cable [rwo *ou»wd lor eocn 'ra'ace board) 130 00 each 



PLEKTRA 

COMPUTER PRODUCTS 




El£KTRAMwherboord 

ttrovywtu** 123' «<Kk 18' long by V wide 

11 rremoy < 30 pm)»orj 4or SironmovbecurorTforinanenr^ to 14' 
and 10* lenqrbi mtiraK^y 

8 I/O (30) pm lion 

1* «nong b en«een on memory ood VO stars 

On board baud rare o e n e rq r g <mi*i hrgh arid row ronaei prowVg 
fumpei M teO Bb H roret for each o* me ftvr I/O boud raw hnev 

Camplere adcrru deaxlmg ood reteaobllry lor me I/O pom 

OVX» ol 4 8 or 16 oddnnan per I/O port 

SiowdeslcearojiriyperrnrMg I nlli "Ylplriiliili ur»ie>il miimiiniUfi? 
MHf 30 pm CPU board! 

Ewenoed oddrewng copobi iry tor meeting SJ-50C buupednconarB 
in kMrJ 1*0.00 N« 1»40 00" AsurrrbW. $300 00" 

"Gold mw plii corvwrion rMltwl ol tin «U tea 00 

ELEKTRA Chassis 



GMUI IftKrwrvybnvfl «MhcnilR< regown Si9S00 
GMIX <1SnwTor» boend ««n 32K BMC RMul 1295.00 

■WARNING 

AAaCNCDOo Compuwr Center doe» nor p^wde repok or afcjynnc »<vte 
tar cuBDmer imiiie n il km AAA CNcogo Cornpuwt CenV doej vararey 
and motreon lerMce tar out asembtrd boardj The cusrarner should 
canr*u*y raHe ireo aarvjananan •» stnet oTrTejtrlU spoahng our Mar id 

OBcmtAK) prtcn when matung he choice ol p^tTae 

M* hovr mrraduced our Kne ol camporer rq>kjmn> tvati me purpose ol 
oMermg the highea ojuokry ol tnrnponenij poilraw or orTtntaHe pnen 
These produos at* miende d tor OEM appscantn when? ■ e me 
r»ipor»bItry of the purchaser to integrate these componerm wtrh lueoble 
memory disk axeroVrt i) aWyes and saTtwae otang w«h I/O re meno Ks) 
to term working computer syvemd ) 



AAA Chicago Compute* Center 
120 Chestnut Lane • Wheeling, IL 60090 • (312) 459-0450 

Phone consultation available most weekdays from 4 PM to 6 PM 
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SMOOTH" Software 



Hi 00 



*u»w itooiH noouir 

Trentrwl rr'4ni,el> W «wtint e 

Trent/rut <t>ek h*M (leilt CM any MnQln to diatartt e 

RecAiveerKI tevacfca* tiraa Haiti d* any tenglhrtn local o*ia ivmwd ir tant»ngcomcu ter 

doee net tuppvn an x.onJX.off aroieeol than the received rtMM re limited m wt byifw 

tcKnounr memory 

TeeieO to Irimnkl ano 'Ktiw leu il tpeedt up lb MOO baud (CRT letrninel mull be 

CIPeDle of operating at ■ baud rale higher Ihaa ina ana the noftm it opeietad el I 

Hall duplet option fri cite diillnt compuler Ooaan'l echo 

Echo Ofitioo t0 uter can nmuiiti 4 time tharing tytiam (Super Modem Pruonm 

doeint iwppon itrto-antwer Out rha eource it provided lor irwrte individual! who with 

lo adtpi gut program to tha*r tpacief naadv ) 

Aeglecee Cfl wtlhCR'LF (ulai option) lor ihota uting lima thiithg tylterrtt lhal don I 

trenimil LF't 

5»cw dak Me ueninui lutar ootront batad on character verification lot uu on lima 

eha» ino tyatrrm 10 which dut twaacannolbeeeriteltceed auggat lad by the baud tele 

ewosse mot hex- who* 'lei -ini 

kl and d*aa with both tource and oaaKl code IriOO 

•TaNOARO MOOIM MOvMAM 

Same ea*iiper kftooem Program above bul without ECHO opt«n CWVF lor CR option 
alow 0>al 1ae1ranam.tncmE*> nor x.on'K 01 OCrt«n rVeeerlnri ol diik hlat 1 hmileO lo 
mcae emaa enough lb completely M wrlhrn the receiving outlet 
ataaaa teecity MOO SSB MOO 'LEI 4 «> MO* F L E> * 1 or ■ 
Manual with inllructront tourca litlmg end rkj* chart d<tt nflh 
both tourct end ooiect code 

ALL IN ONC 

Editor - TtBt Procetior . Mailing Labait 

Mailing Litll - Uta any CRT leiminel and punier 

tgp a j Ueerf •waraTarawae wt h at bottom change derate Iwtd inaari ttmgtairnei 

•ftpul (mvtipte l< rraal lit) neat overlay (wwh crator editing character deratr u ri and 

interlionl overtime (for telecled darter tertl print Ittlarl 1*1 lop underline up and 

verity 

Support! T eel Rrocaetrng cocnenenrn tuf. ri 11 block copy block move centering 

margin luatiiicalion {wiOen end narrow! paging ino tabbing 

baaHrig Uel! bad laBote. Ltae the tame marling 141 dm hie (with protected areet) tor 

both mailing labeta and repeat wt let t Repeat letter t are pertonaity eovvnukedlorech 

pertcrn or telecled paraDna on the mailing hit 

bejel n u worM epaHet'dV,! round .nanyeovtor ApovrJorte r. tela 1 he end ot another or 

ateen cravargo) one tae mio another at — a ie -waia by the l-ne porniH Print tpacrnar) 

Mtea id your pnnajt or lo a drat trie Eon Met large* than ina ten buffer Ooet not 

produce output tibet whan not oetired Orwta ditk Mat hom the editor 

Petrrbjr m ai m er ae ) Control characlert can be tent to Ihe pnnter tor formal control 

either deadly worn trie control lermrnal or by imbedding them in the teal The tat 

ctrttmeTid conlemt interred irwlralrratron end Character output loutinet to tuppon the 

SVVTPC MP-C •nlertaceit well el Ihe ItandaJ d aerial end parallel inlefecee Jumptare 

alto proribad 10 trier tuppt led pfinlet roulmet utter trtecttlhe port addiett tOlrVu T A 

or St the* ebr etimmeting the need tor the utar tOintlallprmler tortware routmat Editor 

can be mtialiied lor either 4 or to eddrettat par port 

Editor elkj •itiiiwifl 10 either ina monitor or DOSand Itien reenter (Warm Star II without 

dettroying prairiouily prepared terl in ihe bullar The Retiarl command ereiei 

conlenlt in [he butler without int uter having ro reJoed the Editor 

The Editor aliowt Ina uter 10 toggle between lull duplet (no echo) and nail dupk-r 

(echo) at natcted It retpondt to command! m both upper and lower cite and can be 

u d to Cfetie attembfer tourca code anrj flearc proo'amt at well el Irrt 

Spacity MOOSse H00 FLEX- MCN MX" » org v) 00 

Primed tonrce lining n available tor an addiionil K00 

■ottware by reotmicat lyatama ConeuKam t trie 

f lei ~ hnciude Editor and Attembter) tSO 00 

UmFLEX" linclursra one year maintenance and update) 140 00 

Conor MOD 

40 00 

?VJ0O 

100 00 

74 00 

too 00 

40 00 

.**; m 

74 00 
74 00 
100 00 
7400 
7400 
UFOA7E SOURCE MANUAL OBJECT 



MOOO Cost Attam bier on U0V) 

M09 Crota Auambier on MOO 

Teil Proceaeor 

Eirenoad Baarc 

Bat-c Precomoder Itpee try tlandero or eitanded ) 

Paicel (F>e«-| 

PMC Ul (LfniFLEX**! [Add 174 00 tor one yeer t marnieiiance and update) 

Sdrl/Maroe Picieoa 

M0( r»r' UlililHPt 

MOO Ftei - Utihliei 

Oebug Packbrj* 

Oregnottic Paclega 

MMVI »» MC(«ir>eT* If alarat Card. 

O*-** Level One OParaltng Srtiem 

OS-fl* Level Two Operating Syttem 

eAsce*- 

OM' - Macro Te.l Editor 

OS 9" Inter achve Aaaameiar 

0$ a T Inter active OeOwggav ion. vararont 

ClSCobol CompJav 

Petcai Compriei 

IOTPC 

Out] On Controaer Board (NtWr 

DtarT? OttA Controaer Board (Oadd vary tunitad auanl.fyt 

SVVTPC FLEX- Dill and manual 

SVVTI»C FLEX- 1 Oak without nunue 

DC ? Oik Controaer (Limited OAianlilyi 

ritf. RAM Board (Limited Quenhlyl 

SBrjG-E l?7)6 competibtet 

SWTBUG 16030 eomoitibie limited quantity, 

MP-A? MM C*tJ tZtoartl 

MP'S? Serial .mertice [dual port| 

MP-LA Parelel interlace tdualporl limited quantilyt 

MP LJ Parallel interface Iduai port) 

MP R Single nonage }7ia prom programmer 

mp n Calculator board 

MP-T Iniarrupt iimar 

MP-BM art aOaa Mrrntaj board Ihmilad duenlnr of krltt 

£33 LJrrwaat Sialic Memory Board 

UP M MO* CPU board 

P S MB09 CPU ta RAM One Serial Port 



74 00 
74 00 
74 00 



ISO 00 

too 00 



100 00 

N'A 

N'A 

300 00 

300 00 

1O0O0 

N'A 

h) A 



aooo 

ton 

»00 
1400 
1000 
1000 
80 00 

aooo 

K, 



N'A 

10 00 

NrA 

N'A 

•itf. 
N'A 
140 00 
N'A 
N'A 
N'A 



Urtrwraet blKX Bare w Si btarg r wad MOtvaaOt arte addrmaaa per port 

b40c»vb30 pin atott baud lata oanprator 14 t'B ii»i 
tXEXTWA tb J kai Lu a ft—) 
ClU fl K I I (10 rut. Tabrvum Tn pMbjd S 



QotB. Male rtatajuar. pen or earner. 

etaOOTM- and ILIUM* are ne~ merit or AAA o« 

•Till tna uaafkll are v aa ie » ot taamnal Sn ar a 

OB-t and BArrrCO* are trademark! ol Mrcrowere Sykktrh! Corp 

Ola*l>* tna CrMOf f w are ragttarad tradamarfci pt OIMIX Inc 



200 00 
4O0 00 
J00 00 
124 0U 
124 00 
40 00 
M0 00 

aoo 00 

Attempted 

44»» 

410 00 

14 00 

1000 

1 124 00 

I 4000 

tgtH 

N » 

I ,IS!3 

MOO 

l.>U'«l 

114 40 
12 00 
•2 00 
774 00 
174 40 
7*4 DO 

rggoo 

r»00 
MOO 



fi-JOlA ~ SS50 Computer froducts 

lino cord 1uU oour*. lurilcn mr-G t>ot>m* (:*&!• (o CVfTf*. 
ELtKTRA Du*ii dr,,« c«E»n«r po*f luDoir D* c*Bi-> (oh a dnvH 
Cit5«n#i lor dual ft Ofrl onty 
f^Owtr ivuppry 10' du-tl ■ *.*« OAly 
PS c*e*«i 0«tlV iSDecify bt*n<3§na Iv0« O** dn.«l, 

■ptKed- wteftW4W>« 

*h 6M» HUMBUG 

-K SaOO HUMBUG (RAM neHlwfJ H (A0D0 mtf IDOQOl 

3K MOO HUMBUG (Wiih i *i,-%rlt,- LOAQ «nd PuNf.Hi 
?K MOO HUMBUG iEtrn CDirim*ndi \m.*K, 0> CHUrllt loft*lftl 
Ot-hni- HUMBUG -ftihont mtludnsg vhdVQ virflriont iri imliblt 

Simii n Fa. t>r PtHiM si*'* 

Dynftftiiif. 0>Ull#mbi«r 

SUPER St.EUTH Drt*»»«>tT> bee, Syilam 

DtM DRIVES 30 daiy g-r*»»4jnio*» ..<>g-? *V»d (K-ub*tj ot-nniy c*D*0«lily 

S-M aW-gie M»0 4Q«t*x-. 

H'- vrq-t* hmmO «0ir«c.i .i<tH>y 

iV. tfwbtoj hMd 4*3 p 7 ItlKM 

S 1 4 tw*ngt« rvMtS 80 rr«Ck» 

i- 1 4 imgie r-twi 90 c#c-» lut*.* 

S-l 4 Q&jtt* haw) K 1 7 rrvlt 

MPl S#f •<•> Ma«nu«l 

Sp#m#HTL* W,vHe4i 

8 trnQte f-t*«d 'ri'tcu 

8 »li.9>« tv»«J -»7 I'K.t Thin Line 

8 doubwrvtaio r>H]UKii 

8 Ooutxe he*0 rn?HKii Tn.n L>n#> 

M crolmtj eaoo C*nndfi ir>d C-Oc* Bo«rd (•-Mrt.oud <V-d I*nit4) 

Barsooi'd tortntttQ* ind ACKumenlitiOn Only 01 tDOv* 

[Seei*7v«w Feb i960 W Wt >o Joo-nin 
Micronme II 

D...I Mail I6M EPHOM DiiiDoik] l.?706 chiP|| 
P»lt»l«t-fe 
Efleoe MX -aOCC^ntrortrCi. com tUOH p*n«Hel ■nliii»c-'l 

i-»ilh Seiial RS-732 Mtvr.ue 0Pl-on) * ' ' 

S*)*/* Pr.nl M«KJ 

5f>4V* tifttVOn CliUillfC 
C (ton C-wn«rl l ..tt ctn 9 « 7 bd**Kl*on«J m*>«I Of 0»»t-»l 
OU0444 M«C'Oiio« B7* l?0 cpt » . 9 t»d>r*Kl>on«l mti«j and oavii*, 

Tractor lor *?* 
QpiiBtM* Techrtt-tewjTf Inc EP -JA-rs Crxoff. PfO^«m«rMN 

|rV«-V*_«flr 8M*i t il>| lor aOo-* p* •M*»«*>«ri«tl 
Optimd Twrwtaag* *nt 30 it** p^tykw i-O bo-VO for EP 7* f9 
Son-#r* p*t**0*'o- EP-7A 79fSo*K-+y M00 or MOfi 

EP 7*76 M 01 Ep«om Progr4mrhf)t 1U«4H COr.f-Ju t) ltd t-uPP-*** DOWIrr 
|rne«i 9>9**«l |jroB>de«AL-r,fl 

Mootlo* or* ?7ift •>,■, mt%** t&tc.tj CA4*f|*>n a* SWTPC, 
DCB 4A r>)ur>-» DffKityty CoM«o*»r Bo*vd -or J end I -*ifi DOS 
0OS«9O OOS Ujvdiie with Editor B rvd AsTb«ynbi*f rSpicify 9 ar 8 | 
LMS 1A Mo1»erbo*rd 
SCU 64 rVflOO GPU Botrd 
M 16 X 16K Sltr.c Memory Board 
M 24 X 2*K Sialic Wemoty Board 
M 3? X 37K Static Memory Board 
0IMII 
7 Mm/ Un Ria CPU timt ot my chx. ballery Daci-JO IK NMOS RAM 

CMOS HAM lubalifUl-Or, 

GIMIX Dynamac A\odret> translate* 

SWPtC compatibW OAT 
Mr-Wrvg cyt-v «*«<1 card 
Orah Cr>M«Otl«rt tAn ru«B> dJta t-*parator« w*0 can be utM -»-lh t^lrtev «tno>« 

O* rJoubftv n»a#d*M drrweal 

5 >im9*t ovni-1 y co*yitO«« *»itfwjwl 1771 Cn.p 

6 »i*>9*a der>t4rconi*oOfr cOfnp*«ie 

■> and 8 «#**9-» d*n<1y opnirolla* co«npiwi* 
*i dou0*r rJd'rAsil'r con^i**- w ,tn ,ai<abie pf-HOtnp 
DMA » AND ft dOwO-a d*A lily COnttoiM* w.1f< *ar*0M P'KO*T>p 
GiMiX <«raBO*n o* FLEX" i«krlr\H>t Editor ar*d Aaa^**btarl 
Ooubtv di.a rvVuiator ca*d 

RiOOOn CtW« 'Or 1*0 5 14 dnh drive* lahnrf) 
Ribbon caMf tor I-k> 5 l/*f dish dr-ea |rong) 
Fatooon c«b*e tot i wo 4 dn* dnvaa |aoog> 
ft diat <Jn**> caDind witn po*>ar supply 
Mamoiy 



CMO WITH 



1 400 
3 JO 00 
250 00 
120 00 
30 00 

75 00 
85 00 
40 00 
40 00 

89 29 

80 00 
98 00 

125000 

111 00 
335 00 
345 00 

20 00 

ion 

375 00 
450 00 
495 00 
525 00 

9400 

75 00 
30 00 

439 00 
75 00 
39*5 

15 00 
?*S00 
495 00 

70 00 
189 00 

35 00 
29 96 

79 96 



7500 
54400 

75 00 
380 00 

30*00 
195 00 

.**■, i«: 
395 00 

57806 

800 

35 00 

1500 

38 73 



2M58 
290 28 
54M88 

90 00 
M2? 
3d 98 
44 98 

44 28 

848 18 

MMOS NO 



BAT BACKUP BAT BACKUP 
19500 




16K Stai'C RAM fc*04td mat) COrtHOl faontant'- 

3?K Slait RAM Board wilh 3?K o' PAM imiaitW 2A500 

" d»« noi i FHJ»d hmiled OMaNds/ m.<*m* labia- 

64K Slat* RAM Board wilh 74K of RAM mttaM*d N A 340 27 

mk var.< NAM Board wilh L«'h of HAM enitaHad 5lft 3€ 390 37 

641* SW»t HAM Board with 4ftK oT RAM ■"lla'-td N'A ^tfl 47 

64H Maw RAM Board with SAX of RAM inatallod 73S 56 578 57 

64* SUTat RAM Board wl* MK of RAM. m,ai4*d 708 64 630 87 

16 Sockai E PROM ROM Ram Board 23132 

8K Prorrib04»rd 1270*1 ** 34 

«K rvo 4K P-orr. Board and 2708 Prom Buinaf 19100 

I'O Board* 

Srvoaapon 30 P«n »«*■*» loteriace i*+****% i c»W %*) 88 41 

Ouai oori 30p-n sawat bmarfaca (Raou'ia* 2 cab** »*rt»i *2* 43 

a port 50 p*n Mt-Aal wiwrlaca *..*. Oftud rala ajaowi alor 31ft 46 

Ouat port 30p-n paral*e* -nlartaca |Raduv«« 2 cao-o ttii) 08 42 

a porl JO p»n parallel interlace will, mierrupt a)#A«*ia4or t90 46 

CaOte sen lo* above Oo*vd4 rapKily 0O4fd> 24 9$ 

?UHU 6000 Pi US Computar Sytlefn *Hh 5flR Mem,* <, ■ 249* 2* 

A|>o,f SvtlarTi witr. t5* Control he* iM 5p#>ciat Sotiarare Ph^ ' 29*8 5* 

Ahir.r So'iT.. *.rf. jM | r.-li . Hlri HH h .).n ,Jl '-.tln.ir Mkg ' 334*40 

wnih CMOS RAM and Baltafy Baehirp add 300 00 

Mamirarna ^CnaMU PS S*ilch«i Fan Molticrbolrd Baud Rile Gen I i iM 10 

Shipping and handling eitimalet 

Within ina Conh niai U S please add 3S i J-5 00 mmimuml 
FwaMjn, prvpaarj and add I0S (t'O 00 nurwHifn) lor iigni ilema only 
Heavy ilema mutt be pfapa.d and • H be snapped (mo.y Air Fitighl CoUdCt 
Please pnonc Our*ng coniullalior- hcun ■' qunl«ni ariae ragaromg 
sh.po.nfl tees 

iUa4r*r- Charfl* Vr>a #r*d A******** •****♦»■ n<v»o*erf 
AAA Chrcaojo Computpr C*n1*r 
i?0 Chestnut Lone. wr-e*iino li. C0090 

<31?) 45 c MHSfl Phooe Co"svu<.a..Vfi a.a>«ab4e akw we^adpy* .rom 4 PM lo 6 PM 
Our aoo-ogy we arerunr.(«.g 4 wfrti ui*vw) I'l.arung our ma*t i retarding lacnrraiai 
qwailioni Plee«-t p*V>ne Our.ng ron»o»ial.ori fiou»s to* lechn-til r_t*p 

FitH and .n.-enio*y +t aurjfect *ocrta r *ge odhout advance npt-c-r 
This ad is Our CliatOg 
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ORAN1TE COmPUTER SYSTEMS 

FUI 9 DISC 0VP.ILOS1LILTV 
Orimll CoMOuter HfltMi 1 * now i^l^liblp <m 3.23 HH duct 



nt 01 



n FWIL.Y 



Source Itatinge identical Mitn TfiC 6AM EDtTCR - Uaer .yebol 
table. - Local and global lib«lt and i*Bfflition» • Optional 
|i(*4r«t Ion of KCunncv numbered local lorogree label. - 
E.ey identification Of data araaa - FC8 - FOB - FCC - Stee 
dnittaaglr ont grvsrat or- data .tetoaeent at a tiM - Source 
tape or diec for TSC EOITER input - Run TSC RSSC Km. E I: .III 
■ iniptl Modification - Probleei code, fjegged on cutout 

Convenient mng Orivin options tarry out tedlou. error prone 
diea.eeeioly opwr.tlone - raoidly and accurately 

jus i war you need to ccwvert iwoc to** * 65*£ pnoowiris 



UM to 6S09 DISASSEMBLER c eee July •**• 
63«e to 6SSO DISOaSEHBLEII r.ee Autuet '6« 

COMPW110N PHOaROM 

taVa-j to U«9 DISASSEMBLER i«a* June ■ fc8' 

LIMMtO OFFER 

o«y two OIBOSSCnnLEfrG ordered together 
111 three S 1 BASSE XJL E RS ordered toaather 



•0.95 



»74.Sa 



. . Otnare in tha lariat of tuoer proajream for the 6B*9 . . 

u.e MM) bMIPt. Hp.H Prograeawr »J9. 93 

eynergiet IC 



lExtuRITER - uee Ml th TSC ED1TER 
editing and orocaeeing pacaeg 



ajq.95 



H 



R - uee mtn JnC fC-3 high epeefl 1/0 board 
aoraneneive caeeette oriented operating ayatev - 

Caaeette/Dlec Vr). 98 2716-1 EPROM (39.99 

OH efficient - -ell documented and VERY FNIEMDLV 



V. 



tun on •ny SSS0 68-1*3 «y •>*■•*«■ mth PinituL chtriQi - CtwtroMntiv 
fUnuili - Object orovrmw on KC c«*>tj«tt« or S.2S FLEtl duct 

GRflNlTE CO**PUr€r? SYETEM6 

M/C ffout* 2 Bom 443 VI BR 

Hi.lf.boro, •*>, B-12** 



ALL -IN -TWO 




• tofitfkr* for U0tc.-w-Jl (f*j*lr •dd»'B»>v«fel«> *nO 15-90 but irtt**.. 

nocitrlll AW flll'KI ZWHtJGt. »H/2T1» (llttLE • MB t»|-volt 
tt*»«> 7732. 2732, ,»n2A, 24*4, 2764 am mt WW Tltf2$2* CIM ■ 8> 
-» -> -> MtrWHJT UOlTtOHAL '«l»«IALITt- tKWULES <- <- <- 



ciTimivt cc**U4t»t HUij KCvt hocki or oata, tu*« 

Wltin CrKXI'-., IlAM|M(/fHAIK« WfFCl, rtMMTtl MM* OF «-JIFlt, 
M'FfA yiTN tPEClMIO •"It, aitUlM TO MI 0* MMlTON. 

Ml, atotuB»»»flt»d ufcvr'i AaWri I M/«ch«MtUi ft thaory of oo* ■■ « 1 or* . 

( tof1«*r* leufci flU 1fKlL*a»4 431. .jit.*., rn«tLii <ki«t<Mtl t1««. 

PrtjftiiiwwUr HM.fWO •*£•*• V/m14*p rnlit A eatgofttW't e>v*rl*>. 

t-JO IHTIirACI/riraaRAfMEI/IAIIKATt 1b«'t DO«rd>>... US. CD 

fx»eit»r IrfTllfAM/FlJtJUWI ■/JAUflATK (bin board*) m.00 

HatM TO «T »AtTI KIT (IPCCINL FU |H* !l*^ MM tfl, IH.— •••) .. 117.00 

I'M iJn«fA(l/^OA» u * m t /lAMW-AH/CAAXt (« >t .*-*L*n.> l?W .00 

IIMdl.f lirTtirACt/^OCUaT^i/UflPVATTi/CAILf <inr*Ud> l>f S.D0 

-> -> -> PAICtl tNCLUOF. IHIFfllN VIA StwllTCUft At* HAIL 4- <- <" 

PATrKUT ATI lHT'L HDJlCr 0«i|ft, IAAK MAfT. VltA M HAatTIA CMiMt. 
CniartMRL CHtO.1 T«f * -> » Mtft TO CLtA*l> 

H-ttliri OV (oMrO/6*09), DIK HtC C9/.T), AW 60» <U«.FLD/IIMI/tr»-4} 



UIVHIV9I HICM IvSTCM Ll'UTtO 
W0RSTCAD lAMHATOtlll 

FKWTN WALlHaWr »rO#*OU 
WC2* «A 



na, co«*3) *wif» 
TUj otmo puwet b 



«( ace a STOtxim PintieUTOfi or no, umiv TIC am* nicidumi. 




MIDDLE -C 

WW Small-C09 
Release 2.0 



ItlE £ Prny ramming Lanauaac 

by Kernighan and Ritchie 
SoCtwara TOOlB, and 
Sof tatare Too la In Pagcal 

by Kernighan and Plauger 

Books with any software order 
ordered separately 



FL'TIRK PLANS: 



$14.00 ea 
S17.00 



All features of level 1.0, plus logical operators, 
assignment operators, conditional compilation, and 
an improved user Interface. (Version 2.1 planned 
for OS-9.) includes source to linkage editor (RL0AD 
3.1) on separate disk. Run-tine library source 
Included. 48K recommended. Requires version 2 of 
TSC'S assembler for PLEX9. 

ISTRODUCTORY PRICE: 

For PLEX9 (includes RLOAD 3.1) $80.00 

(If you already have RLOAD) $72.50 

Por D0S69D Inquire 

WW 8»all-C 2.0 PRICK GOSS UP ON NOVEMBER PIRST! 
SAVE $20 BY ORDERING NOW 

purchase of level 2.0 Includes PREE update to 2.1! 



HLOAD 3.1 separately 
Update from RLOAX) 3.0 



$17.50 
SASB 



OTHER ITEMS Of INTEREST: 

by Dr. Charles Adams, published 



Chuck 'a Corner 
sporadically. 

Eight iaauea (nominally one year) 
With 8 110 SASE's 
Without SASE'a 



$ 2.00 
$ 7.50 



A relocating macro assembler (to be included with 
release 2.2 of WW Small-C09) , a acreen-oriented 
editor (written In C) , LISP (maybe), other 
applications in a public-domain C user's library, 
and a continuation of our unusually liberal update 
policy. 

we are looking for software authors. Please inquire 
about our requirements and royalty schedule, before 
submitting software. 

Ttir Fine Prim 

Unleae ot erviaa ■pacified, all aofcwaxa ia auspliad oo 
FLO-fovmat. 35-trsck, eioftle-aidev 5 M diak. Pricei sooti 
uotil Rsesasar let, 1982. Shipping via flrat claea uil ia 
already included, except add $2.00 'or order, •kipped out. Ida 
North Aaunce. Add SJ5 for *oyar»i|br" parcel lervic* to 
Canada, which at ill cekee at laaat tbraa dayi. or $13 for 
"aipreaa Bail" In US, Add $2 band 1 in* for Viaa/HC. Allow J 
waaka for ooo-cercif lad check. Purchase order auac be 
accoapaniad be payaent, Texaa ra.identa: add S0.2V4>iek. 
Kaleaie 2.1 of WW Stuill-COf ia achaduled for lat suartar 'S3. 
The phone nuamer ia for our anawarinj aervice. You nap call 
co rcqueit further isforeuicioa Co he Bailed, or place a 
Viaa/HC order 8:30-6: JO waakdari (CDT), Por faateac raipoaae 
to Cecbnical queatmna, lend f|0 SASK. 

PLEX ii a cradeaark of TSC. OS-9 ia a cradeeark of Hierowara. 

word's worth 

P.O. Box 288S4 

Oallat. Texal 76228 

(2141 321 -9285 
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*** NEW 6805 ALL CMOS CARD *** 



OS- II US-Ill 



CD CD 



■•f^-- J ?-.--j f J Tt.ci« 
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a a a acx- 1 a a OC POUT i 
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onooa e» a | 77" 1 U 
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OL POUT I P 1 f) 



Of port ] r — 

1 pop S ut 

rf-----.TJ f 1 74sc373 
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CD 



I 1 I I 20S19 

O- U If Xo^. 

o 

Q 



Ut] 

lEPROK / RAH 
J'lt / 6116 



o 



Btl 

iEPPOk / PAN 

ins / sin 
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k U2J 



D ' • ' ■ MM 



OC uii """.." if mi.. i -T m*.. l 

J UltJH Op THU14 UJ 7«J»6I0 



Hit .. 1 > ' 



ss - so buss connector 



© 



CPU-S-B Blank card with docuientition 

CPU.S.p Partial card Iparta -«r>«d •• not incl . 1 

cpu-S-r Pull card with all fim ahown ((wily aaaeebledi 

CROSS-ASSEMBLERS tor TLEI He] TSC I So 0« »V«(»— 



Sl».«0 
$2J».00 ) 
SXS.00 '" 
S150.00 



Include! Eprom Monitor 
and IIS vac Power Pali. 



SOF TV/ A fl 1 

VOISK Treat •■lindid ■ 
■ opar Inl dick 
ilOf aourct 4 object 
4»0t object 

OUTSIDE HOOCH PROGRAM 
Vrw ["LEX va r • ion 
TLEX vidian 4S00 4 a! 
MAYES SMART MODEM 

CROSS ASSEMBLERS for a 
tuna on 4«0t FLEX 

TV -EDIT Sera an or I ant a 
lor TLEX 4»0t 
Plain (pacify !" or I 
placing ordar 



iao r y a a a 
dt 1»» 

• I «t . 00 
% tt . 00 

Inel loutci 

• 1 00 00 
Of I 30.00 

till ID 

•00 .4101 .4*03 
t ISO . 00 

d Editor 

I I! to 
" 01 alt whan 



CHIPS 

Plaaaa no t a whan ordar 
that a » 1 00 . 00 Mlrlaua 
Ordar* lata than tha ■ 
ba charged an addition 
hand 1 1 ng 
♦ll.P-3 IHHZ 
20I4P-2 2NHZ 
27 I a IHHZ 
2714-1 2MHZ 
I 44 lOSE J P 



Ino IC'i 

la In • / ( ac t 
I nlaua wl 1 I 
al t 10 00 (or 



»«B02 
4180V 
4082 1 
4>B«0 
4(830 
74LS440 
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113 
I 10 
I 4 
I 14 
(IS 
t 10 
• 23 
I 4 
112 
I 4 , 
I i 



30 
30 
30 
30 
00 

oo 

00 
30' 
00 
75 
23 



M AR DUA n E 

NEW MEMORY PRICES TO INTROOUCE VOISK 

S-R/H without aiaory chips 1120.00 

with SX NHOSV2HKZ 4 1 4?. 00 

with 14K NHOSV2MKZ lift 00 

with 32K NHOSV2MHZ »2t» 00 

with 40K NKOSV2MHZ 13ft. 00 

Bar* Card I4TG0 

Calender Carda imab with logic aid 
SS-5 5/30C I J3 . 00 

SS- 30 I 23.00 

SP-1 Prototypa Board KIT nil to 

SP-I Bin Cird I 4 » 00 

SS-SO Wire Wrap Board B/C t 3*. 00 
SS-30 Vlr* Wrap Board 8/C I 20.00 
4(02 Super CPU A/T 1233 00 

4*02 Super CPU B/C t St. 00 

Video RAH, B/C I4t 00, A/T IItS.00 
Parallel I/O. B/C Ml 00. A/T till DO 
SS-30 Backplanee 4.4,8. 12. C14 poaltlon 

9 43.00 per etot w/o connectors 
SS-30 1 poa. BP w/o connect. t Jt 00 
Tranaltion Card I4t 00. A/T I I! 00 
Holea Cold Mala II 40. Flalll f 1 (0 
Kolii Tin Mala 1 40. resale t 30 



THOMAS INSTRUMENTATION 

161 EIGHTH STREET — AVALON. N.J. 04202 46091 9*7-12110 

NJ RES. INCLUDE ** SALES TAX 

Ate> ) w H ei let ( ••tii la Ctaai 

CONT. USA INCLUDE 13.00 SIIIPPINC. CANADA S6.00. P'ORtlON S12.00 

MASTERCARD, VISA, an* C.O.D. ACCtPTED 

Sand 110.00 to receive full doc uaian t a t I on , •cheaatlca. 4 

I III InCa (or all board! currently In production 
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Model 6800CL4 CalClock/TIMER 



3-AA- NiCod C.ll. 



So 



c 



1. r^ri o, n Q 1 

- J t OKI M5MSI13 9 V 

3* -m^ HlS 



IDS Ca 







] 



3fi 



• •USES ONE I0MO! FOt tWO DO FUMCItONS 






IT'S A HARDWARE CALENDAR/CLOCK 

• K*«P« doit ood tima wilhoul tvrvklng by fix c6"vui*r 

• Ooy-of-waah, monih'day /•o*, k«w:MlnH*c .l2f24tv.*ou*a Laap Taoc ) 
v Hond* otl MtHno/centrvlfoctvM of All MMftont vio urttworv 

• On. sard bettary ond charging <lrtwlr ka«p« lima for month*, porwar off 

WITH AN INTERVAL TIMER INCLUDED 

• Fe. (TSOFwj>3 Tevnpotibte) prints, (pooling, mulli.toiklna, •!< 

'u|lvo>»a«*>el*mr*de $9995 S"Oiik{f l««3D FI..9Q) 8 1 10.00 
Cgnflui til* I »» «5 0*Mpla1*d hull tawMCKiri S 6.00 

fe,,. eoord* J3S00 Skipping a kondllng » 3 00 

* FUUY OOOiMENTIOi Mttrvlltont; diegroml: iheerT; rrw* IhonMpogai 
W ~»rvJ- «iritwi>'*<<>ulo<nalk*lly pull del* in Fla 3 1®4=l« butler. iMl 
Hme-el-day t* oMemeJy Hiring*, motnroim con*lonl,cv*renl rim* ♦dors 
dhatoT on loo lira ol CII) ■onwtei net included All IC1 lotkdpd. 

8) FLEX ll lh» r«gitr«r»d IrodrMnorh of Technical Svittmi Conivlfanli, Irx 



«s 



COMPUWARI Cerporollon 
•O «o» 3710 
Cherry Hill, NJ 01003 
09-421-3309 



N«w J*ti«r buvem A00 s* 
Uimn CASH; MC, e> Vlie 
F I*. 9*Q Flm3*W*l ull)a 

uii.iLnOn 



•M«!«!«!«!*!«!*!*!*!*I*!*!*!*!*!*!*!*!*!*!*!*!*l£ 

F&D Associates £ 

1210 Todd Road %vs I 
New Plymouth, Ohio f 

45554 tit - 592 - 57J1 *| 

-»"»■**»"• Sond lor fro* Catalog A 

ViM — MaatarCharcj* — C.O.D. £ 

•!«!«!aI«I«!«|»!«l«|«l«l«|«!«l«!«!«l«!«|«!«l*M* # 

ACA-l VIDEO •OUT 



Add video capabilities to your S50 i;ila Inexpensively. 
Baled on STKIRTEX SY65A5. 4k screen caaory (by tew Ida). 
2k or 4k EPR0H reeldent character generator. Occuplee 
on* alot of 3C pin bua. Uaaa only 4 addressee, Baking it 
compatible with older aa wall aa never ayatea*. No 
"anov" or other glltchaa. BO x 2t, 64 » It, and other 
formats poaelble. S K 7, txB, 7x9, and other 
character atylea poaelble, Paeudo-graphlce by pixel 
pettema In character generator EPROM. Software driver 
routlnea provided In the corn of aaeesbled aource 
llatlnga and alao available on floppy dlakette. 

ASK ABOOT KA.10R PARIS KIT and EPKOH SYSTO« H0H1TOK 



*, AGA-1 



bare board and documentation 



$39.00 



5x7 character generator. Upper and lower caa*. Ho 
deecendere. Ae few aa B raater linee per character row, 
•_• Hekea It eaay to get 24 ltnea en low coat aonltora. 



.• cwsm 



2716 EPROM charecter generator 



$20.00 



Olekette contelnlng tBOO aource and binary of driver* 
and binary of CHSX7E at 0B00 reedy to program Into EPKOM. 



.=. ACASSK1 



•pacify J 1/4 or B Inch dlakette 



$20.00 



Add $3 per order a/h. Ohio rea, add 5 percent 

7)«I«!*!*!«!*!«!«!«!*!«!*!*!«!«!«!«!*!«!*|«I«I«I*I« 



SOFTWARE.. 
* HARDCORE 



•• TOOLS FOR PROBLEM SOLvERS •• 

oo FIRST — Too have a problaa — OH wOEl 

oo SECOND — 01 course) Us* e computer) 

oo THIRD — Choose The best hendeare — s 6809! 

oo FORTH -- Choose the eost useful sotteero. 



> FORTH - A TOOL FOR OoVTSMCnI 

> Join the thousands of probleai solvers eho 

have discovered the FORTH aathod ol producing 

results. Instead et lapadlaanta. 

tFORTH Is a refined version ot FORTH interest Group 
standard FORTH tor 6009 (and 6800); 50S fester than 
FIG. FORTH, severe! fleas Fester then BASIC. 

FORTH Is unique among computer langueges In aony 
respects, not the least ot ehlch Is that It eas created 
by problaa solvers to help thee on elth their tasks, 
rather then by computer scientists. 

FORTH applications have spanned e aide range of tasks 

— listening to galaxies, talking elth dolphins, 

running robots, controlling production line emchlnery, 
and sophisticated graphics systems. 

Users of FORTH report productivity gelns oF 2 to 10 
over other Developamnt tools. HraFORTHttm) Is for the 
prograeaar trfco needs to squeeze the aosflnto raws. 

"TFORTH and lirmFORTH are dademarks ol Talbol Microsystems 
"■FLEX is a trademark ol Technical Systems Consultants. Inc. 

TALBOT MICROSYSTEMS 1927 Curlis Ave. 



tFORTH® 

THE PROFESSIONALS CHOICE 
from the author of 6809 fig-FORTH 
TALBOT MICROSYSTEMS 



> tFORTH SYSTEMS < 

For all FLO systaas: GIMIX, SNTP, SSS, or EXORc I tor; 
or convert to other systaas. Specify 5 or 6 Inch 
diskette, herdeere type, and 6800 or 6809. For 
stendelone versions, erlte. 

Manuals avelleble separately - price In (]. 

Add S5/lystee for shipping, 112 For lorolgn etr. 

•• tFORTH - e.tended fig FORTH (1 disk) 1100 (1151 
■Ith I Ig line editor. 

•• tFORTH! - extended aorel (J 5" or 3 8" disks) 1250 

Includes 2nd screen editor, assembler, extended data 
types utility vocabularies, GOING FORTH CAI course on 
FORTH, aaaa s , and debugging elds. 

•• TRS-e0 C0L0RF0RTH - eval labia Iras The Hlcro Morks 

> APPLICATIONS FTWGRnVfS < 

•• flreFORTH - 6*09 only. 1550 (110) 

For terget caiplletlons to rceavble code. 
Autometlcel ty deletes unused code and unneeded 
dictionary Information. Includes Full source code for 
terget caepller end essential FORTH nucleus. Requires 
but does not Include tfORTvw. 

•• TINY PASCAl compiler In FORTH. 6900/09 175 (1201 
•• FORTH FftOSIAWMiNE AI0S - elaborate decompiling end 
program analysis tools $150 (110). 

** Also available: cod* lor floating point, tlaars, and 
reel tlea programing. 



Redondo Beach, CA 9027B (213) 376 9941 
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compilers and %0Fross compilers 
TELECON'S C COMPILERS OFFER YOU 

• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 

IN THESE CONFIGURATIONS: 



HOST 


6809 
TARGET 


PDP-11VLSM1* 
TARGET 


8080/{Z80) 
TARGET 


8088/8086 
TARGET 


FLEX7UNIFLEX* 
6809 


$200.00 w ;;^' 

$350.00 ^m 


500.00 


500.00 


500.00 


RT-11VRSX-11* 
PDP11* 


500.00 


200.00 *;;;-}■ ' 

SoU.OO ll0 u 


500.00 


500.00 


CP/M* 
8O80/(Z80) 


500.00 


500.00 


200.00 ""£} ' 
350.00 ,7£\ 


500.00 


PCDOS7MSDOS* 
8088/8086 


500.00 


500.00 


500.00 


200.00 *;:sr 

350.00 ho»i 



Others Pending 
C SOURCE AVAILABLE FOR $2,500°° 

SO ... IF YOU'RE READY TO MOVE UP TO C ... 

CALL 
408-275-1659 

TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, CA 95112 

*PCOOSil t )r«fcm«l» n< (HMCORP MSOOS » a I radinuri, ol MICROSOFT UNIX • a indrnwli o* KLL IABS RT II RSX II PW II » * irafciruifc of D«««l EdUMr-m 
Cnjzrottoi Fl£XVLIN]FLEX««lf«<l«nwli ol TKtirtril Stntcntt corauM-vi'i CP M » a !r«4r.n«k a* Orflal Knuih 
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IBMPACK , or UniFLEX 

Adapl your UniFLEX system to mainframe computer systems! 

FORMAT/REAO/WRITE IBM 3740 DISKEnES 



• tormatibm formats diskettes to IBM standard format. 

• readlbm displays directory of an IBM diskette 

copies flies from IBM diskettes to UniFLEX 

flies. 

• wrltelbm copies UniFLEX flies to IBM diskettes. 

• dumplbm displays the hexadecimal value of a sector 

on an IBM diskette. 

ASCII-EBCDIC conversion can be overruled. 
Veiy simple to apply. 



ANDRO-DATA 

Kantonaatruaa 100 
CH 6044 HORW 
Switzerland 



$ 125.- 

Check or VISA 

europe add $ 5.00 S&H 

overseas $ 20.00 S&H 

Please specify your UniFLEX serial-number on your pur- 
chase order. 

UniFLEX Is a trademark of Technical Systems Consultants. 

V J 

XDATA DUB 

UNIFLEX* DATA TRANSMITTER 

XDATA ALLOWS UNIFLEX BASED SYSTEMS TO 
TRANSMIT RECEIVE FILES TO/FROM OTHER 
COMPUTER SYSTEMS VIA MODEM. IE. CP M. 
MAIN FRAMES. OTHER UNIFLEX SYSTEMS. 

• VERIFIESTRANSMISSIONINTEGRITY USING CHECK- 
SUM OR CYCUC REDUNDANCY CHECK 

• AUTOMATICALLY RETRANSMITS BAD BLOCKS 

• TRANSMITS DATA IN 128 BLOCK BYTES 

UNIFLEX* BASIC DECOMPILER 

DUB CREATES SOURCE STATEMENTS FROM 
PROGRAMS COMPILED WITH TSC BASIC AND 
RUNS UNDER TSC UNIFLEX. 

• SAVE $'«: DO YOUR OWN PROGRAM CHANGES 

• EFFICIENT AND EASY TO USE 

• DECOMPILES ALL VERSIONS OF TSC BASIC 

• AUTOMATICALLY DETERMINES WHICH BASIC IT IS 
DECOMPILING 

• ROU1E OUTPUT TO TERMINAL OR DISK 



BUSINESS DATA SYSTEMS 

27 GARY COURT 
DAYTON. N.J. 08810 



$179 



BOTH 
HIOGRAMS 



$99.95 

Check or MO 



(201) 329-2770 PHONE ORDERS 

DEALER 

INQUIRIES 

INVITED 

"UnifWx Is a trademark of Technical Systems Consultants 



Oktxu Add J2O00 

IN J AddS%T4» 

VtsafMftjlercard Accepted 



Special Introductory Offer 



MAC'EDIT 



and 



MAC »S tor only •80.00 



MAC'EDIT - 6809 Full Sctven Editor 

"What you see it what you get" Curjor Oriented Editing 

Written for tha non-programmer. 

Designed tor tha Electric Window and ii aatily configured for 

other memory mapped video cerds. 

33 editing function 

Include! the SHUFFLE utility for moving data between filet. 

Urn option filet for teving end restoring laft/right margin i end 
tab tettingt. 

Print function don titling and paging; tingle, double end triple 
•pacing; print* up to 99 copies. 

Allowi concurrent printing and editing of filet without an in- 
terrupt timer. 

Reference Manual Included 

Requires 20K, memory end FLEX 9 $50.00 

MAC 96 - 6809 MACRO PREPROCESSOR 

Assembler programming made easy. 

Allowt progremmert to create new inttructiont tailored to 
their application!. 

Support) poiition - independent end re-entrant prog emminc 
technique*. 

Allowt recursive macro cell*. 

Hit 5 add retting model available: di ect. Indirect, litem I. im- 
mediate end register. 

includes fully commented source. 

Provldet 39 macrot Including general macros, file management 
macros, and memory table macrot 

Reference Manual and source listings Included. 

Requires 16K memory end FLEX 9. $80 00 

MAC'EDIT end MAC 95 supplied on S 1/4" FLEX 9 disk 

MAC SOFTWARE 404/4765113 

P.O. Box 1 129, Ouluth. GA 30136 

Check, M.O. accepted. Add S2.60 Postage end handling GA 

resident! add 3% sales tan. 

FLEX it a trademark of Technical Systems Consultants, Inc. 

Electric Window it a trademark of Pe com Date Company. Inc. 



NEW 6B09 SYSTEM! 

Now. lor about the same pnee as you would expect to pay for the 
memory capacity alone, vou can have a complete single board 
computer with these features 

«EB09 CPU. 1MHz dock 

•SS-192KB RAM included, sockets lor EdKB more 

4rB4X24 display ol a 7X1 2 character font 

i> Keyboard interface lor an tin-encoded switch matrix 

tt Floppy controller lor two 5" drives, Single or double sided 

•((■Parallel printer port 

*-Senal I/O port 

•^General purpose B-bit parallel I/O port 

* Parallel expansion port 

-^Dimensions B 6 by 10 3 inches 

NEW FEATURE Pseudo-disk with 1 13KB capacity Now you can 

use RAM to increase the performance of programs that use disk 

files 

Assembly programming is optional and is not required for system 

set-up 

The FLEX operating system is Supported by our device drivers 
BASIC. PASCAL, and C are available lor FLE X The device drivers (in 
EPHOMl include advanced features like auto-repeat lor the 
keyboard. and Lrsckbuflenng for the disks Commented source code 
of ail EPROM contents is supplied 

For more information, send a stamped sell-addressed envelope end 
we maA send you a configuration gude that explains how to set-iio a 
system An assembled boeid 19 purchased by sendnig check or 
money Order lor $735 per board tCelrfdma add EMo sales taxi 

Chandler Microsystems 

32051 COSALA 

MISSION VIE JO. CA 92691 

FLEX, trademark Technical Systems Consultants. Inc 
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WF.ST1.AKE VILLAGE. CA 91362 TEL (213) 889-9340 / TWX 910-494-4965 

MICROPRODn nT imT.T.igTTN~ 

ARE YOU REALLY SATISFIED? 

. with the PRODUCTS you are selling? 
. . . with the PROFITS you are making? 
. . . with the SUPPORT you receive? 

Let's face it— 

The PRODUCTS, the PROFITS, and the SUPPORT are the key factors 
in a Dealer-Manufacturer relationship. 

IF YOU WANT INCREASED SALES, BIGGER PROFITS, AND 
REAL SUPPORT — CALL SMOKE SIGNAL BROADCASTING. 

We know you've heard that story before. In fact, it probably compelled you to 
become a dealer in the first place! What you probably didn't know is this: 

Too many computer companies make ambitious claims when you first express 
interest, but very few of them will continue to hold up their end of the deal 
once yon have signed up. 

Smoke Signal will deliver what is promised . . . plus much morel 

Being a Smoke Signal Broadcasting Dealer is easy, .we don't require large initial 
orders; we don't impose monthly quotas or contracts on you. What we do have 
are good, reliable, high-quality computer systems; excellent pricing and large 
discounts. Those factors alone provide enough dealer incentive without messy 
monthly quotas. 

Our business computers, the CHIEFTAIN Series, are state-of-the-art 6800/6809 
and SS-50 Bus. We run FLEX, OS-9 Multi-user, plus our own D0S68D and D0S69D, 
with absolutely no changes on your part. Our marketing plans include you, the 
Dealer — our real sales force. 

Convince yourself. Gall or write Deborah Conrad (813) 889-9340 for more 
Dealer and OEM information. 
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FLEX - OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 

GIMIX systems utilize the most powerful 6809 operating systems: FLEX, UniFLEX.OS-9 LEVEL ONE and TWO- the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, mulli- 
user/mulli-lasking programs on your GIMIX System. 

The GIMIX CLASSY CHASSIS™ consists of a heavy-weight aluminum mainframe 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
5%" drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 
cv P^., A 3 Position locking keyswitch enables users to disable the front panel reset button to pre- 

vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots -■ 
^^^^^^™ the most room for expansion of any SS50 system available. The on board baud rate 

generator features 1 1 standard baud rates, 75 to 3B.4K, for maximum versatility and compatibility with other systems. Extend- 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferroresonanl constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A. C. line voltage fluctua- 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHZ GIMIX 6809 PLUS CPU board includes a time of day clock with battery backup and 6840 pro- 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors is provided for on the board. The unique GIMIX design enables software selection of either OS 9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait slate or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64 K board. For critical situations, our non- 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA Controller leaves the processor free to perform other tasks during disk transfers -an impor- 
tant feature for multi-user/mulli-tasking systems where processor lime allocation is critical. The DMA board will accomodate 
up to 4 drives 5 'A" or 8" in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 

GIMIX Systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 

select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES, GMXBUG MONITOR, FLEX, and OS-9 LEVEL 1 $3248.49 

FOR TWO 5V." 40 TRACK DSDD DRIVES ADD $ 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM, 4 SERIAL 
PORTS W/CABLES, 5% " 80 TRACK DSDD FLOPPY DISK OrIVE. 19MB 5%" WINCHESTER HARD DISK, OS9 LEVEL 2. EDITOR 

AND ASSEMBLER $8998.09 

50HZ Versions Available. 8" Drives Available — Contact GIMIX tor Prices and Information. 

The Sun Never Sets On A GIMIX! 

GIMIX users are round on every continent, including Antarctica. A representative group ol GIMIX users 

includes: Government Research and Scientific Organizations in Australia, Canada, U.K. and in the U.S.: 

NASA, Oak Ridge. White Plains. Fermi lab. Argonne, Scnpps, Sloan Kettering, Los Alamos National Labs, 

AURA. Universities: Canielon, Waterloo. Royal Military College, in Canada; Trier in Germany; and in the 

U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi. Georgia Tech. Industrial users in Hong Kong, 

Malaysia, South Africa. Germany, Sweden, and in the U.S.; GTE, Becton D'Kkinson, American Hoechst, 

Monsanto, Allied. Honeywell, Parkin Elmer, Johnson Controls. Associated Press. Aydin. Newkiik Elect re. 

Revere Sugar, HI-G/AMS Controls. Chevron. Computer mainframe and peilpfwral manufacturers, IBM, '^B 

OKI, Computer Peripherals Inc., Oume, Floating Point Systems, Software ftouaes; Mlcroware,, T.S.C., » L. 

Uicidala. Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epslein Associates, Softwest, 

Dynasotl, Research Resources UK. Microworks. Meta Lab. Computerized Business Systems 

GIMU wc <w«rv»» the ngm » change pricing and product ■ H HHB I ^%^T \f~\C 

si*«rflutPOn» al any «m« without further nonce 1337 WEST 37lh PLACE R__2alH! | | ■■ ^W. 

GMX is a trademark of GIMIX Inc. CHICAGO. ILLINOIS 60609 VHMH I ■ ||aT% 

GIMIX* »ndGW)ST» «r» registered traderrui Us ot GIMtX Inc »,*«««.« 

FLEX and UnlFLEX are trademarks ol ToclWWI SysWms Consultants inc. (312) 927-5510 Tft« Comp«nX rhe» dltnn 

0S-9 r» i trademark ol Mlcroware Inc TWX 910-221-4055 Quality Electronic protfuels alnce 1973. 

© 1962 GIMIX Inc. 
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FLEX & RS COLOR COMPUTER 



If you are tired of playing games on your TRS-80C" Color 
Computer, or find that you are handicapped by the limitations 
ol the RS BASIC In trying to write a Program: that will allow you 
to actually USE the Color Computer as a COMPUTER; and If you 
have been studying the Advertisements In this Magazine and 
■ lining that you could nm THESE Programs on your Computer, 
YOU ARE READY TO MOVE UV TO THE FLEJOT Operating System. It 
you went to have REAL PROGRAMMING POKER, using an Extremely 
Powerful Business BASIC, PASCALS, C Compilers, a full-blown 
Macro Aiiuable r with e Llbrery capability so you are not 
continuously "reinventing the wheel", YOU ARE READY TO MOVE UP 
TO THE FLEX9* Operating System. It you would line to see If 
YOU REALLY COULO USE A COMPUTER IN YOUR BUSINESS, or begin 
to make your Computer start PAYING IT'S OWN WAY by doing some 
Computer Dork lor the millions of small businesses around you, 
such as Wordprocasslng, Payroll, Accounting, Inventory, etc., 
then YOU ARE READY TO MOVE UP TO THE FLCX9" Operating 
System, HowTJ DATA-OOMP ties the way I 

DATA-Ct»»"s FLEX9" Conversion tor the TRS-BOC* Color Computer 
was designed for the SERIOUS COMPUTER USER; with features 
like greatly Increased Display Screens, WITH Lower Case 
Letters, so you can put a FULL Menu on ONE Screen, or see 
SEVERAL Paragraphs at the same time; with feetures like 
providing a FULL Keyboard so you have FULL Control Of your 
Computer ANO It's Programs NATURALLY, without needing a 
chert to see whet Key Combination will give you what function; 
with USER ORIENTED functions to make using trie Operating 
System natural, like having the Computer AUTOMATICALLY 
determine whet typa of Disk Is being used In what type of Disk 
Drive and working accordingly, rather that you have to specify 
each end every thing lor It, or like having the Computer work 
with the Printer you have been using all along without you 
having to tell the new Operating System whet is there; etc., 
etc., etc. 

DATA-COMP has evaryfn lag you need to make voer TRS-BTXT Cotor 
Comparter (ajar for YOU; fro* Parts and Places to FeJi, Rmeo> To 
Use SYSTEMS. DTTa-COMP designs, sails, services, end 
SUPPORTS Computer SYSTEMS , not just Software. CALL OATA- 
LW IllwVr to eefca your Computer WOWc FOR YOU 



- - SYSTEM REQUIREMENTS - - 

FLEX* Special General Version w/Editor & Assembler (which 
normally sell for 150.00 ea.) 1150.00 

F-NATE(RS) FLEX9 Conversion Rout, for the RS Disk Controller 



when purchased with Special General FLEX9 Sys. 

when purchased without the General FLEX9 SyS. 
NEW — Full Source Coda for ttw Comv. Routines 
Sat of Eigfit 64K RAM Chips ■/ Mod. Instructions 
Color Computer with 64K RAM and EXT. BASIC 
Color Computer with 16* RAM 
Color Computer with I6K RAM end EXT. BASIC 



149.93 
159.95 

1)59.95 
199.95 
1549.95 
1575.95 
1465.95 



:iAL SYSTEM PACKAGES - - 
64K Radio Shack COLOR COMPUTER, Radio Shock COLOR DISK 
CONTROLLER, • Disk Drive System. Special GeaeraJ Version o* 
FLEX9*. F-MATE(RSr, and e Box of 10 Ooubte Density Dlsaettas; 
a COMPLETE, ready to run SYSTEM on your Color TV Set. 
1 1249.95 

- - FOR USERS TIIAT ALBEAOY HAVE FL EX9 4 Dis k Orlvms - - 
Radio Shack DISK CWTWUER with F-HATERSP 

end e Special Two Drive DISK CARLE 1254.95 

- - DISK DRIVE PACKAGES, wi th RS Controller - - 

These Packages include the Radio 4 hack Disk Controller, Disk 
Drives wltri Power Supply and Cabinet, and Disk Drive Cable: 
PAK #1 »»> I Single Sided, Double Density Sys. 1499.95 

PAK #2 -»> 2 Single Sided, Double Density Sys. 1729.95 

PAK #3 — > I Double Sided, Double Density Sys, 1579.95 

PAK #4 — > 2 Double Sided, Double Density Sys. 1889.93 

- - PARTS AMD PIECES - - 

Radio Shack Disk Controller St 69.95 

I ea. Single Sided, Double Density Olsk Drive 1249 . 95 

1 ea. Double Sided. Ooubla DensMy Disk Drive 13 49.95 

Single Drive Cabinet with Power Supply 179.95 

Double Drive Cabinet with Power Supply 199.95 

Single Drive Oisk Cable tor RS Controller 124.95 

Double Drive Disk Cable tor RS Controller 13 4.95 

Micro Tech, Prods., Inc. LOWER CASE RDM Adapter 174.95 

Radio Shack BASIC Version I.I ROM 13 4.93 



SOFTWARE 
* CHESS & 

Wfo 6809 4# 

Requires FLEX " and one ol the lollowng CRT terminals 
Now Rum On Any Typt Terminal 
Features: 

• Two display boarda. 

■ Foui levels ol play. 

■ Point tearing ayelsm. 

• Play white or black. 

■ Change or set-ut> boerdvpleee positions. 
•Foiled move. 

■ Swap eitfea. 

■ Make move and swap aides 

■ Change skill level. 

■ Stop and restart game 

■ Selve 'Mate In 1-3-3-4' move*. 

J7S.9S Specify 5 or 8 ask 

This is one of the strongest CHESS programs running 
onenymrcrocompuijer. aellmaledusCFRallnglCOO -. 

taam ew^wwr enter t taow >-t awaa e m »t 

DIET-TRAC Forecaster 
A Diet PLinrwui and Analysis Program 
uWft rtuc r-gracjaa* * a program iw plant a oat n toma or 
cmnp cwranwi and paaaraaga a* taroor»r*Btaa prc nwae arwj lea 
iC r*r Mw prama at OanSonycfru* r*ttem and Fat tooe a* 
tnangairfaae»gfW»*«&a*«;ioiMen>jipttiwaa i ieti mad maat 
■km mwi irua and rail *cx a teacnV. mdnnduai 

S*. Aoa Ha*** rHaaanl Vramr* FiatnaSoa Acawwt iriV and 
Sau U a ia aoa c nala *> iwma .ia, » i a u m i mm urun vao aorawnt 
■daai wit* and wtwnra zm*x<m* i-> mi *•**« of rha atxma 
"AvAial a>« caKu^aiad WSwn a *atoM goal <% ¥** ia#w gav> « 
«wi and ■ nay* plan n atjraad i wwn tj a lwaan avt oprmamar ana rhw 
**av*duai ma numoa* or dara to raacn tna «rtierw gov >t prgractad 
Tna alariAQ and anamy ran at *wotii baa it . c tr g jwlaa. and a da*y 
cawnda' *.fi alcti da v t ptaoclad **gw tpr a » da, panod w 



FLEX VERSION 
UnlFLEX VERSION 



159 9 J 
MUDS 



PRINTERS 

The Epson MX-80 

$455.00 
The Epson MX-1D0 

$725.00 

MX-70 $355.00 MX-80 FT $575 00 

MEMOR Y 

SWTPC-Motorola, MP32 
32K Dynamic Memory Board 
Assembled & Tested 

1 MHZ - No extended addressing 
Can be set up for S0.7FFF or 6000-FFFF 

$749.95 



DATA-COMP 

SOUTH EAST MEDIA 

P.O. Box 7»4 HIXSON, TN 37343 
1-615-642-4601 



Verbatim Diskettes. 



s Sen Seetoi Diana 

SWtglw Sid* SUvgl* OanaUy II 75 aa 

Smelt staa Double Oenuy JI rs aa 
Double Sid* Ooubte Oenaity aa 92 «a 
rtaaic Steraoe Bo> 17 DO aa 



I Sen Sector t><k> 
Sineta Sid* Single Oamalty M JS aa 
SMvait Sloe Ooubte Oenatrr U to at 

Ooubla SMe OOubht Ownally %4 7S ea. 
Plaaltc Library Bni JS 00 aa 

roraisn Oiaara add 10S Surtaca— W. An Malt 

DRIVES & 
CABINETS W/PS 

5 1/4" 

TANDON - Single Sided, Double 

Density, 40 Track 1249.93 

TrVIOON - Ooubla Sided, Ooubte 

Density, 40 Track 1349.9} 

CABINET - Single Drive with 

Power Supply 1 79.93 

CABINET - Double Drive with 

Power Supply t 99.93 

CABLE - Single Drive t 24.93 

CABLE - Double Drive S 34.93 

■ NOTE - When ordering cables please 
specify S30 Bus or Other! II 

Call or write for disk controller 
Board Information. 



68 Micro Journal 

5900 Cassandra Smith Rd. 

HilSon TN 37343 



Second Class Postage Paid 
At Chattanooga TN 
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— HELIX 






THE MAINFRAME Tu 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the industry 

• S-64 Bus gives 16 Bil Power and 
S-50 Bus Compatibility 

• 10 Main {S-64) Slots 

• 14 I/O IS-30) Slots plus 2 On. board 

• On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power for two 5X Disk 
Drives 

• Full Address Decoding lor I/O Slots 

• Two RS-232 Seriat and Two parallel 
Ports On-board 

• Single Board Construction (or 
Reliability 

• Faraday Shielded Bus Lines give 
Tent Book Clean Signals 

THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
G1MIX andSWTPC 

• Standard 6840 Interval Timer 

• Standard 1K Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision lor Programmers Console 
68000 

• Standard 8 MHz Operation 

• Memory Management Hardware 

• Provision for Programmers Console 

• 16 Bit Power and 8 Bit Compatibility 

The HELIX™ computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing. 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use 



THE POWER SUPPLY 

• FerrO-resonanlTransformer lor Line Noise 
and Under-Voltage Protection 

• Conservative 25 Amps at 8 5 Volts 

• Conservative 5 Amps at ±16 Volts 

• Conservative Component Rating lor 
Reliability 

THE COMPONENTS 

• Fully Socketed 

• Gold Plated Bus Connectors 

• Only' B Series 68XX Components Used 
■ Only Top G rade Logic Circuits Used 

• Industrial Grade Components Throughout 



THE MEMORIES 

DM-64 

• Field Proven 

• Proprietary Memory Cpntrol Logic 

■ Fully Transparent Refresh 

• Tested at 2 5 MHz Operation 
DM-512 

• 512K Bytes on a Single S-64 Board 

• 16 Bit Power and 8 Bit Compatibility 

■ Runs in Existing S-50 Systems where 
Physical Space Allows 

■ Full 24 Bit Addressing 

• Fully Transparent Refresh 



THE PRICES 

Because ol the variety ol configurations 
possible, full pricing cannot be given Rep- 
resentative prices are 

• 64K 6809 HELIX $1995 

• 64K 68000 HELIX $2595 

• 512K6809 HELIX $4450 

• 512K 68000 HELIX $4995 



HAZELWOOD COMPUTER SYSTEMS 



907 E. Terra, OFallon, Missouri 63366 

Dealer and OEM Inquiries invited We support our Dealers 



(314) 281-1055 

limt l> « trademirk -il Snnflitc-Minm 



